


MMB 


w^H 


A, j; GROUT, Ph.D. 










. ■; ^ ^ 'ACKN0WL1DGBMKNT8 

£fi 'tafce'-this opportunity to atkijowledfie the val« 
;OaWe:liiis8ist«nce "given in preparing this work by 

'ttlte.toilowiiiife persons: ' ■ . 

vMias'All L. Crockett has reaid ail of the proof 
index. . 

is , :i3r.'‘'St. A. .Howe has read the proof of Part V. 
f'iDi*.' y.'rsterki, of New Philadelphia, Ohio, has 
furnished a very complete list of corrections. 

Mrs. Annie Morrill Smith has loaned cuts and 
fntoished other valuable assistance. 

, 'Petsbns too numerous to mention individualiy, 
have given much needed assistance and eo^ 
:Coan9ygement. 

: Last, but not least, the courtesy and considera- 
of the printers, the 3. Horace McFarland 
, ompwy, have 'much lightened the btuden of pre- 
Sta^g the wcHfk to the public. 


Cmri$HI>tk, im. Gno, PkD. 











Figure i66. Calliergon Schreheri X 1 


cylindric, arcuate and inclined ; annulus none; spores in autumn. In dry sterile 
situations this species sometimes becomes stouter, dark green and much more 
closely and regularly pinnate than the specimens photographed. 

C. cuspidatum (L.) Kindb. A plant of wet meadows and swamps, more slender 
than the last, irregularly pinnate; leaves more distant and more spreading below, 
but closely convolute at the tips of stems and branches, making them cuspidate; outer 
layer of stem cells large, thin-walled and hyaline; leaves broadly elliptic-oblong, 
broad and rounded at apex, concave-cucullate, entire, ecostate or costa short and 
double'; median leaf cells linear-flexuose, 15-20:1; alar suddenly enlarged, thin- 
walled, hexagonal, hyaline or colored: dioicous; capsule strongly arcuate and 
sulcate when dry and trapty, annulus large ; spores in summer. Easily dis- 
tinguished from the last by the cuspidate stems and branches and the large 
outer stem cells. Floating forms may become very robust and beautifully pinnate. 
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transparent leaves, which are broad, ohtusc, incurved at apex and very concave, 
closely imbricated, glossy, lightly plicate, entire or slightly crenulate at apex ; 
branch leaves narrower and more pointed; costa double, short and indistinct; 
median leaf cells linear, 10-15:1 ; apical and basal shorter and broader, all rather 
thick-walled and somewhat porose ; alar abruptly subquadrate, enlarged and 
hyaline or colored: dioicous; capsules rather sparingly produced as a rule, sub- 




Figure 167. Calliergon cuspidatum [From Bry. Eur. ) 


CAMPYLIUM (Sulliv.) Bryhn 

Plants growing in moist places, frequently in or near water, usually over 
earth or stones (except C. hispiduliim ) . The genus is closely allied to Ambly- 
stegiuni, from which it differs in the longer leaf cells and typically squarrose to 
squarrose-recurved leaves. The leaves are rarely somew'hat secund, never falcate- 
secund or circinate. Branching usually irregular. Central strand of few cells. 
Leaves broadly lanceolate to ovate- lanceolate, usually long - acuminate and 
decurrent; alar cells somewhat differentiated, quadrate to hyaline- inflated. 
Costa usually single, double or lacking in some species, never percurrent or 
excurrent. Capsules inclined to horizontal, curved and usually contracted under 
the mouth when dry and empty. Annulus present; peristome perfect. 


KEY 

1. Leaves strongly squarrose 2. ■' 

Leaves not noticeably squarrose . . .... .■ . . . .... .. . , . . . . . . . .4, 

2. Leaves strongly costate . . . . , . , chrysophyllum. 

Leaves without costa or with costa short and double 3* 

3. Plants very slender ; alar cells not conspicuously enlarged or inHated .... . , htspidulum. 

Plants stouter; alar cells conspicuously enlarged and inflated . ... ... . . . siellaium, 

4. Stem leaves .cordate-ovate» abruptly- slenderly acuminate; dioicous . . \ - radicaie. 

Stem , leaves broadly lanceolate, gradually narrowed to a very long slender acumi- , 

, .nation; monoicoiis.'. ■. . - . . . . .... .... . .... .... polygamunu". 
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Amblystegium Juratzkanum and A. Kochii may be sought in Campylium, but 
their leaves are spreading from the base and not bent, consequently they will lie 
flat on a slide while the species of Campylium most likely to be confused with 

them will not do so. 

Plagiothecium striatellum may be sought here, as it has the appearance of a 
Campylium, but the stem is without central strand, the leaves are serrate and the 
capsules strongly striate when dry. 



Figure i68. Campylium hispidulum SulHv. ''^leones”) . 10 . Perichietial leaf. 

C. hispidulum (Brid.) Mitt. Plants slender, interlaced in bright green tufts 
over roots of trees, decaying wood, etc., near the ground in moist sliaded places: 
stems creeping, freely and irregularly branching; stem leaves reacliing 
long, : widely spreading to .squarrose, triangidar-hearHhaped^ rather abruptly 
narrowed to an acumen equaling the rest of the leaf in lengtli, somewhat con- 
cave, siibserrulate all around^ decurrentdexcavate ; costz Ytvy short and double or 
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lacking , median leaf cells 6 m wide and 3—6 times as long ; basal cells shorter, 
subquadrate; alar cells numerous, 9-12^ in diameter: monmcious; capsule 
cerniioiis to horizontal; annulus simple; peristome perfect, cilia nearly as long 
as the segments and somewhat appendiculate; spores in summer. Frequent but 
not occurring in large quantities as a rule. Distinguished from all our other 
species by its small size (about that of Amblystegiuni serpens) and slender stems 
and branches. 

I fiequently find a form apparently growing in drier places that has its 
leaves closer together and branch leaves shorter-acuminate and more strongly 
serrulate and leaf cells shorter than figured by Sullivant. To this form I have 
tentatively given the name forma compacta, type from Hempstead, Long Island, 
Dec. I, 1899. Coll. A. J. G. 





Figure 169. Campylium ckrysophyllum (From Bry. Eur.) 

C. chrysophyllum (Brid.) Bryhn. Plants slender, creeping, irregularly and 
diffusely to subpinnately branching, forming thin loose mats in some cases, 
in others cespitose ; leaves squarrose-spreading from a somewhat clasping base, 
occasionally somewhat secund in varietal forms; stem leaves cordate-ovate to 
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cordate-triangular, decurrent, abruptly narrowed to a long, slender, somewhat 
channeled acumen, I.3-I.5X0.4-0.5"'*" typically entire or slightly denticulate 
at base; branch leaves narrower, lanceolate to ovate-lanceolate; costa single? 
reaching the middle or beyond; leaf cells 5-9/x wide and 4-6 times as long; 
typically with a group of small subquadrate alar cells as shown in Fig. 169: 
dioicous; spores in early summer. Common everywhere. Growing over earth 
and stones in moist places. Varying greatly in robustness and density of tufts, 
length of costa, length and slenderness of acumen, spreading of leaves, smooth- 
ness of margin and size of capsule. In Europe this species is said to inter- 
grade with the next, but intergrading forms in America seem less frequent. 
We have forms of undoubted chrysophyllum with costa very short in some of 
the leaves and with alar cells somewhat enlarged, also stellatum with some of the 
leaves distinctly unicostate. In these intermediate plants the length of costa 
often varies greatly on the same plant. It is not impossible that some of these 
forms are hybrids. 

While we have forms of chrysophyllum that are practically identical with the 
European plant, yet by far the greater number of plants that I have examined 
have branch leaves with a broader and rather shorter acumen which is sinuolate to 
subserrulate, and leaf cells rather broader in proportion to their length. The 
very young leaves are often serrate at apex. These forms culminate in var. 
brevifolium and I have designated them as forma intermedia. Hypnum uiiieosiaiufn 
C. M. & Kindb. of Macoun^s Canadian Musci No. 840 and No. 132 of my N. 
American Musci Pleurocarpi, also Austin’s Musci App. Nos. 394 and 395 are 
iormd. intermedia, 

Var. brevifolium (R. & C.) (var. CaroUnianum Grout). Very robust; leaves 
more or less falcate, somewhat secund in the type, more gradually and less 
slenderly acuminate, many plainly serrulate at apex. N. Am. Musci PI. No. 
313 is this variety. 

'’'C. radicale (P. Beauv.) {Hypnim radicale P. Beauv. non Amblystci^ium rudiciile 

B. & S., H, Bergenense Austin, Hypnum hygropbilnm Jur,, //. chrysophyllum var. 
tenellmn L. & J. non B. & S.). 

As may be inferred from the tangled synonymy given above, this plant has 
had an interesting history (See Bryologist for Nov,, 1909), Although it so 
closely resembles forms of Amblyslegium Kochii as to be confused with it by 
good students, I believe Austin was right in regarding it as a close relative of 

C. chrysophyllum. It is a slender, lax, unbranched or little-branched plant, growing 

in springy or partially inundated places over decaying leaves, etc. 'The leaves 
are very distant, not squarrose, merely spreading, not otherwise very different 
in typical forms from the stem leaves of C. chrysophyllum. The leaves differ from 
those of related in being broadly cordate-ovate and decurrent, suh- 

See Fig. 175 for illustration. 
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clasping at base so that the leaf base does not lie fl.at when the leaf is removed 
entire and mounted, and in the longer, thinner-walled, less chlorophyllose leaf 
cells, those at basal angles being rather abruptly enlarged and hyaline or nearly 
so, apex often somewhat channelled. The costa is well developed; leaf cells of 
middle of leaf 6-io:i. The capsules are not at all distinctive and might belong 
to Campylium as well as to Amblystegiiim. From C. chrysopbylJum it differs 
chiefly in its lax habit, distant leaves and little-branched plants, resembling in 
gross A mblystegium rather than Campylium. Small forms of Drepinio- 

cladus adtincus Kneiffii are distinguished by their more strongly 
excavate leaf bases and more inflated alar cells; the leaves 
are usually less abruptly acuminate, f believe this species is 
common, as I have picked out many specimens from niy col- 
lection masquerading under several specific names. 

C. steilatum (Schreb. ) Bryhn. This is a much more robust 
moss than C. chrysophylliim, and grows in thick tufts in 
swamps. Stems stout, erect or ascending, 5-iorm long; 
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Figure 170. Campylium palygamum (From Bry. Eur I 
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lTho« S1‘ or,'!''' s,u,rro,e u recurved, 

infrequL n^'rf ; dioicous; sports in summer, but 

distributed in^oi species is apparently not abundant but is widely 

having a well-develoM Jrrie^ves”""'' “■* 

fantfc rtfir",/®"*',-’ ■'■-S'' ‘ “ 

mn ri’ f * n s eiidci , more or less procumbent and creeping;; leaves 

rdistt«“»T, ' *'>'■"^‘'7 “"tl lofgly and finely acumlLte from 

DixonJ " smaller and few^er (fde 

with^u^^lt^iTr^tb^® ^ n ^ Bryhn IS apparently a rare or Infrequent species 

smaller than the last; leaves narrower, erect-open, not squar- 

-iZ'k T Z: f 'f’Z' oameu; costa extending well 

above the middle; ka) alls uarrcmly linear, the alar enlarged and distinct 

y°;rous“:"r “''r-'T*'" ”-ly.o the cosm: autoicou o" 

wTmead;ws“"eV ^ ^ ^wantps, 

cbam.'eTf'"''’''* riparim, by the infiorescence, auricled base and 

channeled acumen. From forms of Drepameladm adu.cus, by its usually nar- 
lovver leaf base.its scarcely decurrent, not second leaves, and by its InfloresLnce. 

AMBLYSTEGIUM B. & S. 

on.Wrnl'^ Tf "^osses, growing on various substrata; vari- 

ously coloied, dark green to yellowish, sometimes blackish in the older portions 

TeJr 7 ' iTT branching freely and irregularly; central strand 

present, few-celled Leaves spreading to erect when dry, mostly equally spread- 
ing but occasionally somewhat secund, more or less decurrent, lanceolate to 
ovate, acute to long-acuminate, strongly costate, flat or concave, but not plicate 
marg.ns^ plane Leaf cells short, often less than 5:1 (longer in .L vacillans and 
V . iipiinim)- biisd cells shorter and broader and parenchymatous; alar often 

rv'>nf / not abruptly so, not inflated or forming auricles 

except u/. . Paraphylha few or more often wanting. Nearly always 
monoicous. eta long, smooth ; capsules often large in comparison with the mme- 
tophyte, mdmtd to horizontal, elongated and usually strongly curved and constricted 
under the mouth zohen dry and empty; operculum conical, not rostrate; annulus 
usually present; peristome perfect. The genus as here defined does not include 
the small species having ecostate leaves. They belong in the Hypnere. 

Yhe short leaf cells and long capsules, together with the usually small size 
of the plants, render this genus fairly easy of recognition, but the species, like 
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most aquatic and subaquatic mosses, are exceeding variable and puzzling and 
also apparently intergrade in many instances. 

Brachytbecium reflexum might be mistaken for an Amblysteghim, but when in 
fruit its short capsule and rough seta will distinguish it. A careful study of the 
genus has brought me to believe that Cratoneuron fiUcinum is a true. Amblystegium, 
{A. fiUcinum (L.) De Not.) because of its close relationship to forms of A. 
irriguum. It is, in most instances, readily distinguished by its abundant para- 
phyllia and inflated alar cells. I have also concluded that Hypnitm Lescurii Sulliv. 
is better treated in a separate genus, Sciaronnum Lescurii (Sulliv.) Broth., because 
of its marked character of bordered leaves. 

KEY 

1. Leaves with a distinct border joined with the costa at apex (See Scuiromium) . 

Leaves not bordered 2. 

2. Paraphyllia abundant, alar cells inflated. (See Cralonctiron fiUcinum J . . . 

Paraphyllia few or wanting, alar cells not distinctly inflated 5. 

3. Costa percurrent or nearly so, or excurrent 4. 

Costa ending well below the apex, usually not far above the middle .... 10. 

4. Costa excLirrent 5 * 

Costa not excurrent 6. 

5. Plants larger; leaves broad, gradually narrowed to the very stout excurrcnt 

costa nGierfjphiium, 

Plants smaller; leaves narrower and acuminate, ending in a much narrower 

excurrent costa irn’.gwwffl spinifoUum, 

6 . Vqtj slender, densely tufted; leaves finely and sharply denticulate; median 

leaf cells 6-10 :i cGmpactum, ' 

Larger ; leaves entire or at most obsoletely denticulate ; median cells 3“-6: i: . 7. 

7. Stem leaves entire, cordate-ovate to oblong-lanceolate, apex rather blunt; 

all forms aquatic 9. 

Stem leaves narrower in outline, usually acute with a more slender acumen; 
growing in water or wet places 8. 

8. Aquatic, submerged except at low water; basal leaf cells usually plainly en- 

larged; costa very stout irriguum. 

Growing in wet places but not often submerged; basal cells much less differ- 
entiated; costa more slender and apex usually more slenderly acuminate. ZHirium. 

9. Stem leaves oblong-ovate to broadly oblong-lanceolate, in length, 

gradually and evenly narrowed to a rather blunt apex fluriuiiic. 

Stem leaves ovate to cordate • ovate, usually less than long, more 

abruptly narrowed to a distinct acumination . ........... orliAHiadGu. 

10. Median leaf cells reaching 10:1 or longer 13. 

Median leaf cells less than S:r .................... ii. 

11. Leaves widely spreading when dry; marginal cells at base of leaf oblong 

, to rectangular .■ . . .. . . .12, 

Leaves not,,widely. spreading; marginal cells at base quadrate or transversely 

elongated . .... . . .. . .V . . ■, . , . , ■. . . serfien^g 


HYPNACEAE 


329 


12. Stem leaves in length or less, rarely more, ovate-lanceolate ..... Juratzkanum, 
Stem leaves more than i"”" in length ; leaves broadly ovate-lanceolate to 

cordate-ovate Kochii. 

13. Stem leaves narrowly elongated-lanceolate; apical cells shorter, apex blunt . vacillans. 

Stem leaves ovate to ovate-lanceolate; apical cells little if any shorter, 

apex acute . riparium. 


The genus as here constituted divides itself pretty clearly into four subgenera. 

Euamblystegium Broth., of which A. serpens is the center. Slender plants, not 
aquatic; leaf cells 2-6:1 rarely longer; costa slender, reaching to the middle of 
the leaf or a little farther (to the apex in compactum). 

This group includes serpens^ Juratzkanum^ Kochii and compactum, Kochii is 
usually put with the next group, but its nearness to Juratzkanum and its wide 
leaf cells convince me that it belongs here. 

Leptodictyum Schimp. contains A, riparium and its allied species vacillans^ 
Floridanum R. & C., brevipes^ laxirete and bf'achyphyllum (the last three recently 
described from the West by Cardot and Theriot). M. Cardot admits that all 
these are subspecies of riparium and, to my mind, all except possibly vacillans 
and Floridanum are much better regarded as varieties or even mere forms and 
are not described here. The group is characterized by a generally aquatic or 
subaquatic habitat, long, narrow leaf cells, 8:1, sometimes 10-15:1, and the costa 
ending at about the middle of the leaf. 

Hygroamblystegium Loeske, which Brotherus makes a separate genus, con- 
tains varium^ irriguumy fluviatile^ orthocladon,, noterophilum and filicinum^ and is 
characterized by aquatic habitat (excl. varium) and stout, percurrent or excurrent 
costa; leaf cells 2-4:1, occasionally 6:1, thick-walled; paraphyllia present in 
many species. I have become convinced that Hypnum filicinum L. belongs in 
Amblystegium because it intergrades with irriguum so that some forms are next to 
impossible to locate definitely. 

Sciaromium Mitt, includes I^escurii. This, with 16 other known exotic species 
of Sciaromium, undoubtedly should be treated as a separate genus, but it was 
discovered too late to insert in keys. 

The different species have a way of being closely interwoven so that one 
often gets two or three species in the same tuft. It is very necessary to bear 
this in mind when distributing or comparing material. 

A. serpens (L.) B. & S. Plants slender^ the smallest of our species, growing in 
rather thin, more or less densely interwoven mats, irregularly branching, not 
glossy; leaves moderately close together as a rule,' not widely spreading;, stem 
leaves ovate-lanceolate, long-acuminate, reaching i.2x 0.4^^^*^^ ' but usually 
smaller, branch leaves smaller and lanceolate, both serrulate to entire, narrowed 
at the insertion and slightly decurrent; costa slender, reaching to the middle of 
the leaf- or somewhat farther; median leaf cells oblong-hexagonal to hexagono- 
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rhomboidal, 3-4:1, broader and subrectangular toward the base, quadrate to 
transversely elongate at the basal margin: autoicous; seta 15— 30™”* long; capsule 
cylindric, curved and cernuous, contracted below the mouth when dry and 
empty; annulus of 2-3 rows of cells; spores in spring. 

Common on moist substrata, ground, stones and especially decaying wood. 
Very variable in size; several European varieties are described. We have var. 
tenue (Schrad.) B. & S., which is so distinct as to merit notice. It is exceed- 
ingly slender, filiform; leaves distant, shorter and smaller; 
seta short, capsule small, nearly straight. 
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Figure 171. Amhlystegium serpens. (From Bry. Eur.) i and 2. Plant natural size. 27 to 32. Ca|»ul€S. 6/-> 
and jb. Leaves. The angular cells are usually shorter, and some are broader than long. 



The short, broad leaf cells distinguish //, serpens from niosses of other genera 
that may resemble it superficially. Small forms of A, variuni with costa not 
quite percurrent and large forms of serpens approach each other, but I have 
never seen serpens with the costa as long and strong as in varhim. 

A. Juratzkanum Schimp.is, in my opinion, a large variety of serpens, with some 
nondescript forms included by various authors. Exceedingly variable in size, 
ranging from forms the size oi serpens to those difficult to distinguish from 
Kochii, Leaves larger than in serpens, widely spreading both wet and dry, 
narrowly long-acuminate, more or less serrulate; cells of the basal margins 
rectangular, longer than broad, i. 5-2:1. BTequent; probably often overlooked. 

While the rather artificial distinction of the length of the alar cells 
usually holds as between this species and serpens, I have seen leaves with one 
side having cells of serpens and the other those of Juratzkanuffi, Juratzkanum is 
distinguished irom Kochii by its smaller size and its resemblance to serpens, 

■ A. compactum (C. Muell.) Aust. About the size of serpens, light green, yel- 
lowishA^i/Zaiw the dense tufts, which may be 25''^*^^, deep, but are usually thinner; 
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leaves erect, open, about imm long, narrowly decurrent, lanceolate to ovate- 
lanceolate^ gradually long acuminate, iinely denticulate throughout^ teeth at base fre- 
quently recurved and double as in Fig. 1^2; costa percurrent or nearly so, very thin^ 
frequently bearing delicate brood filaments from the back or apex; branch leaves nar- 
rower and smaller; seta short; capsule small, erect or slightly inclined, nearly or 
quite symmetric. On decayed wood or at bases of trees in swamps or along 
streams. 

Widely distributed across the northern United States and in Canada and not 
rare. One of the easiest species to recognize under the microscope. Some 
densely growing forms of serpens simulate its macroscopic appearance. 



Figure 172. Amhlystegium com pactum {from Cheney in Botanical Gazette). 
%a. Leaves, 8/;, 8f, and %d, apical, basal and median cells, respectively. 


A. Kochii B. & S, Smaller plants resemble A. Juratzkanum^ the larger A. 
riparium^ in appearance; leaves rather distant, spreading from the point of inser- 
iion^ at times almost squarrose, again, in drier situations, erect-spreading, giving 
the plants the appearance of^. varium; stem leaves ovate to ovate-lanceolate, 
somewhat narrowed at the insertion, long and slenderly acuminate, entire, sinuo- 
late or serrulate, long; costa extending the length of the leaf; 

leaf cells strongly chlorophyllose, rhomboid-hexagonaf 4.-6 rectangular and hyaline' 
or slightly colored at base but not forming auricles; branch leaves smaller and more 
narrowly lanceolate; spores in summer. Common in shaded marshy places. 

I have yet to see any plants with leaves as broadly cordate-ovate as are fig- 
ured ill the Bryologia Ivuropea (Fig. 4^). A rather narrow-leaved form common 
in swampy shaded places, on the Atlantic coast at least, has been referred to 
Campylium chrysophyllutn and to C. radicale^ from both of which it clearly differs 
in its noii-decurrent, non-clasping leaf base. Similar European forms are referred 
tQc Kochii by the, best authorities. - It has also been referred to Ay Juratzkanum 
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'i ^ and A. varium according to 

specimens in my collection. 
Plants of A. varium, with 
costa reaching scarcely be- 
yond the base of the acumina- 
tion, are found and are likely 
to be referred to Kochii, but 
the costa, even in such cases, 
is much stronger, the cell 
walls thicker and the cells 
themselves rather smaller, 
especially at the basal margin 
and near it. 

A. varium (Hedw.) Lindb. 
Plants in mats of varying den- 
sity, thin and loose to almost 
cespitose, younger portions 
light green, darker below the 
surface; stem leaves rather 
close together, loosely erect- 
spreading, averaging 1.2 x 
0.5mm, reaching 1.4x0.57'""' 
in large plants, broadly ovate 
to ovate-lanceolate, narrowed 
at the insertion and some- 
what decurrent, rapidly nar- 
rowed to a long and com- 
paratively slender acumen, 
entire or nearly so, slightly 
concave but lying nearly hat 
when removed entire; costa 
strong, tapering, reaching the 
apex or nearly so, rarely stop- 
ping at base of acumen; leaf 
cells rhomboid-hexagonal, .^- 
y.-/, somewhat rounded at the 
ends, toward the base hecmn- 
ing rectangular, suhquadrate at 
basal margins, those near the 


Fiourk 173. Amhtystci’ium Ktn'hn 
( From Bry. Eiir.) 
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insertion occasionally slightly colored but not 
opaque ; branch leaves much smaller and less 
slenderly acuminate; spores in spring. Com- 
mon in moist shaded places, on soil, at base of 
trees, decaying wood, or even on stones. Vari- 
able, especially in size, and often mixed with 
other species. 

Distinguished from serpens and Kochii as noted 
under those species. It grades into irriguum by 
such minute degrees that there are indetermin- 
able plants, but in general irriguum is known by 
its less slender apex and stouter less tapering 
costa. 

Forma ovata Grout, has stem leaves smaller, 
more concave, round-ovate, abruptly and nar- 
rowly short acuminate, with nearly the outline of 
Thelia asprella; quadrate alar cells very numerous 
extending up % the margin of the body of the 
leaf. Type from near St. Louis, Mo., growing 
with Eurhynchiiim liia/is and Mnium cuspidalum. 
Differs from A. onhodadon in its more slender 
costa, more slender acumination and lack of 
highly colored opaque basal cells and in its very 
different habitat. 

A. irriguum (Wils.) B. & S. Typically aqua- 
tic, growing on stones in the bed of streams, 
also found along the edges of streams, ponds, 
etc., and in swampy places; deep olive to blackish 
green; stems rather thick and tough -xvilh a fe-ze 
paraphylUa particularly near the insertion of branches ; 
stem leaves elongated deltoid-ovate to ovate-lanceo- 
late, gradually long-acuminate zvith apex acute, 
long, more or less narrowed to the in- 
sertion and slightly decurrent ; branch leaves 
smaller and narrower; all rather thick and rigid, 
sinuolate to entire; costa very thick and strong 
throughout, percurrent or merging into the 

Figure 174. Amhlysiegium irriguum, la. Leaves >< 42. ih, i, 

and iti. Basal, ,■ median and apical cells of same X 29*.}, lu. 

Leaf oLvar. spimfulmm X 42. (From Cheney in Botanical 

Gazette ) 
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apex; one or more rows of basal cells enlarged, rectangular, usually thick-walled 
and colored, cells above these quadrate to short-oblong, becoming rhomboid- 
hexagonal above, 2-4:1 (Boulay and Dixon say 4-6:1), rather thick-walled and 
more opaque than in the preceding species; spores in summer. Common, but 
the typical form appears rare both here and abroad. It grades into vnrhim from 
which it is distinguished as noted under that species. It grades into orthodadon 
which is at best only a subspecies, intermediate between irrigtm^m and forma 
bremfolui of fluviatile. Orthodadon has shorter, broader, pointed leaves altogether 
different in outline from typical irriguum. Fluviatile has the costa still stouter, 
especially at the apex, and the leaves subobtuse and less narrowly acuminate. 

Var. spinifblium Sch. More robust than the species; stems in 

length; leaves longer and narrower, reaching in length with a thick 

long-excurrent costa; upper leaf cells 6-8:1, basal areolation looser. Distinct 
from A, noteropbilum by its narrower leaves and costa only about A as wide. 

There is a floating aquatic moss about the size of var, spinifolium and with 
a similar areolation but with leaves often broadly ovate and sometimes reaching 
2^^"^ in length, and with the costa much thinner and vanishing in the apex or 
below, that probably is this species. In general appearance it resembles var. 
spinifolium because of its large size, but in leaf outline and areolation and 
numerous paraphyllia it resembles forms of A, filidnum (Cratoneuron^ p. 315). 
This form differs from filkimun in its floating imbranched habit and enlarged 
basal and alar cells, gradually merging into those above. 

My N. Am. Musci Pleurocarpi Nos. 247 and 291 are this form, M. Dupret, 
the collector, suggests for this form the name forma Marianopolitana. 

A. fluviatile (Sw.) B. & S. Plants aquatic, floating, with long parallel 
branches, dark green or blackish; stem leaves oblong-lanceolate to oblong- 
ovate, not so much broader belovo as in most species^ scarcely narrowed to the 
insertion, not decurrent, more graduallv tapering to a blunt pointy entire, concave 
and occasionally plicate; costa very stout, percurrent and merged into the apex, 
typically nearly or quite as broad above as below ; area of enlarged and rectangular 
cells at base larger than in the preceding, these basal cells thick-walled and often 
colored, opaque or pellucid; median and upper cells hexagonal-rhomboid, 4-6:1, 
or even longer, very chlorophyllose and tnore or less indistinct; capsules very long, 
narrowly cylindric, suberect, somewhat unsynimetric but scarcely arcuate before 
dehiscence, after dehiscence more curved, strongly contracted under the mouth 
when dry; spores in summer. 

Boulay separates the species into two forms: Forma typica with leaves 
2,x oblong-lanceolate, loosely imbricate, often somewhat plicate, lower 

cells little colored. , This form is . apparently infrequent. The Bry. Eur. plate 
represents Boulay’s forma typica. Forma brevifolia; leaves oblong-ovate, 1-1.4 x 
y^mm.tapering to a wide subobtuse apex, concave, basal cellS' often deeply colored 
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Figure 175. i, Hyptiurn orthocladon P. B. a. Four leaves X 30, from a specimen in the herbarium of 

Schwaegrichen from North America and communicated by Palisot. b. Two leaves X 30 from a specimen 

in the herbarium of Schwaegrichen; collected by Muhlenberg in North America, c. Two leaves X 30 from 
a specimen in the herbarium of Schwaegrichen; collected in Cuba by Poppig. d. Lower portion of a leaf 
X 135. 2. Leskea ^varia Hedw. [=A. barium) from Pennsylvania (Muhlenberg), a. A leaf X 30. h. 

Lower part of the same X 135. (From an ” original” specimen.) 4. Hypniim flu^iaiile Sw. a. Two leaves 
X 30. b. Lower portion of one of these leaves X 135. (From an ^original” specimen communicated to 
Hedwig by Schwartz and preserved in the herbarium of the former.) 8. Hypnum radicate P. B. from North 
America (Palisoi and Richard), a. Three leaves X 30. b. Lower portion of one of these leaves X 135. c. 
Cells from the middle portion of the same X 135. (From specimens in the herbarium of Schwaegrichen.) 
9, Hypnum Bergenense Amtin, from Closter, New Jersey. (Austin ” original” specimen.) a. Two leave 
X 30. b. Middle portion of one of these leaves X 135. 10. Amblystegium hygrophitum Sch, from Germany. 

a, Tw'o leaves X 30. b. Middle portion of one of these leaves X 135. 

These figures and their descriptions are taken from M. Cardot’s valuable ” Revision of the Types of 
Hedwig and Schwaegrichen” published in the ^^Bulletin de PHerbier Boissier A in 1899. The specimens 
marked as ’’ original” were evidently communicated or furnished by the authors, and though not types in every 
case certainly should be regarded as authentic. It should be remembered, however, that in those early days 
of inferior microscopes material was often mixed and the authors of species themselves had mixtures in their 
types. M, Cardot’s figures have been presented as being as near authenticity as anything available. The 
figure oi Jd . Bergenense izih to show the characteristic concavity of the base as shown in Austin’s Musci 
Appalachiani No.. 391.. ■ 
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and opaque. According to M. Cardot’s figures of specimens supposed to be 
from the type locality this is probably the typical form (see Fig. 175) and it 
certainly is the more common form with us. It grades Into the form which M. 
Cardot believes to be A, orthocladon (P. B.) and which is clearly intermediate 
between this species and the last, merging into both with such a series of 
intergrading forms that it is impossible to tell where one leaves off and the 
other begins. Almost identical plants have been referred to irrigimm by Cheney 
and to fluviatile by Renauld. Until the position of these forms can be better 
determined, I have included them under, 

A. orthocladon (P. B.) Kindb, Leaves broadly cordate-ovate, either gradu- 
ally narrowed to a subobtuse apex or somewhat acuminate in Fig. 175. Sterns 
more freely branching with shorter branches; stem leaves shorter in most all 
cases; one or more rows of basal cells enlarged, thick-walled and usually opaque 
and colored; median leaf cells as short as in irnguum. Common on stones in 
brooks in the elevated regions of New England at least, and probably common 
throughout our range. 

A. noterophilum (Sulliv.) Warnst. is a large (2-~i5cni long) moss, harsh and 
rigid to the touch, forming close thick tufts when growing out of water, and 
crowded floating masses in the water; leaves varying from broadly triangular- 
cordate-ovate in the land forms to long -lanceolate in water forms, reaching 
2mm or more in length, but usually shorter, 1-1.5^11^ characterized by the very 
thick, strongly excurrent costa, which is J to Lthe width of the leaf at base? 
lamina commonly of two layers of cells in the basal and costal regions. Grow- 
ing in and around springs, especially in calcareous regions. Rare and local. 
Not likely to be confused with anything except the var. of hr igmwi, 

which is a smaller plant, having narrower, more slender-pointed leaves with 
costa }4 as wide. 

A. riparium B. & S. is very close to forms of Drepanocladus aduncus Kneiffii 
and certainly bears a marked likeness to forms of C. polygamnm as well. It is 
probable that the structure of these three mosses has been modified by their 
subaquatic habitat along similar lines so that their true relationship is obscured. 
(See Bryologist for November, 1909.) 

The plants are exceedingly variable in size and habit, typically creeping, with 
long stems, irregularly branched with rather short, spreading branches, forming 
loose mats over various substrata near water or even floating in water in some 
of the varieties, reaching locm or more In length; stem leaves long, 
rather distant, widely spreading both wet and dry, often subcomplanate, 
rarely somewhat secund at ends of stems and branches, broadly ovate-lanceo- 
late to elongated -lanceolate, shortly decurrent, somewhat excavate, but not 
auriculate, entire^ rarely subserrulatey gradually tapering to a long^ slender^ flat 
acumen; branch leaves like stem leaves, but smaller; costa length of leaf ; 
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leaf cells linear^ about 9/x wide and 8~I2 (or rarely if^) times as long^ thin-walled; 
basal cells 8jw. wide and 2-“3 times as long, subrectangular and often hyaline ; 
autoicoiis; capsules oblong-cylindric, inclined and arcuate; spores in springs 
Common in wet places. 

For distinctions from C. polygamum^ see under that species. It is 
distinguished from forms of Drepanocladus aduncus by its inflo- 
rescence, and non-auriculate leaves with flat acumen. 

Var, longifolium (Schultz) B. & S. is one 
of the larger forms, yellowish green to bright 
yellow, very slender, little branched; leaves 
more distant, usually subcomplanate, narrowly 
lanceolate and reaching long in floating 
forms, with a 
very long, taper- 
ing and almost 
filiform acumen. 

Probably with 
the range of the 
species. Floating 
forms grading 
between this and 
the species are 
common. 

Var. fluitans 

(L. & J.) R. & 

C. Very robust, 

10—20^^^ long Figure 176. Amblystegtum riparhnn, leaves and leaf cells. (From Bry. Eur.) 

floating in shallow water or at the edges of streams; dirty green or yellowish; 
leaves 0.8 X3.2‘^>^«, sometimes reaching in length and in width. 

Those unfamiliar with these two varieties confuse them because both are 
floating forms. The very long narrow leaves with long slender acumen 
distinguish longifolium. 

The above are our two principal varieties, but the species is so variable that 
one can scarcely make two collections alike. As in Drepanocladus^ it is probable 
that the form is profoundly affected by the amount of moisture present. In 
spite of all these variations the species is not a hard one to recognize, but the 
great variations in size are often puzzling. Some of the smaller forms may be 
confused with Amblystegium Kochii,^ but this last has much shorter leaf cells, leaves 
more abruptly acuminate and often serrulate above. 

A. vaciilans Sulliv. is a rare moss closely related to riparium^ and differing 
chiefly in the subobtuse apex of the leaves having apical cells rather irregular and 
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conspicuously shorter and broader than in riparium. The stem leaves are nar- 
rowly lanceolate, long-acuminate, reaching 2™"! in length in large plants; 
branch leaves oblong-lanceolate, less slenderly acuminate; costa extending above 
the middle, in the perichaetial leaves excurrent. N. H., Vt., N. J., Ontario. The 
specimens from Georgia and Florida that have been referred to this species, 
are, I believe, a different thing, for it is scarcely probable that a subalpine 
species of the New England mountains should be found in the lowlands of 
the southern states. 



i 

I 
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SCIAROMIUM Mitt. 


•0'%\ 


Distinguished from Hygroamhlystegium chiefly by the strongly bordered leaves 
and entire lack of paraphyllia. In habitat and gross appearance it is the same, 
also in the cellular structure of the leaves. 4. 

S. Lescurii (Sulliv.) Broth, is our only species. It 
is a blackish green moss growing on stones in brooks 
and is common especially in elevated regions in the 
eastern United States. It often grows associated with 
Amblystegium orthocladon and its leaves are about the 
same size and shape, so that it can be readily distin- 
guished by a microscopical examination only. The 
border to the leaves, while plain, is not conspicuous and 
may be overlooked easily in some cases. Sullivant’s 
figure will supply all needed details of structure. Spores 
mature in spring. 


‘•b. "'v 
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SUBFAMILY 6. HYPNE.® 
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'll -VI 


Central strand lacking or thin and few-celled ; leaves 
often strongly falcate-secund, without costa or with 
costa short and double (except Hygrohypnum sp.); leaf 
cells linear-flexuose in most species (rhomboidal to 
iinear-rhomboidal m Jmblystegiella); capsules oblong to 
cylindric, typically inclined to horizontal, and unsym- 
metric to strongly curved, but nearly erect and sym- 
metric in some few species ; peristome perfect except in some of the species 
with erect capsules. This subfamily differs from the last in the slightly 
developed costa and longer leaf cells. Hygrohypnum is a connecting link. 


Figure 178. Seta ro m hi m 
Lescurii, leaf and leaf cells. 
(From SuIIiv'. ” leones.^’) 


KEY TO THE GENERA 

1. Branching often regularly pinnate to plumose; leaves strongly 

falcate-secund; costa short and double or lacking; alar 

cells usuaBy strongly differentiated 7. 

Branching irregular; leaves apparently in two rows, com- 

planate costa as in Hypnum Plagiothecium and Hypnum pratense. 

Leaves neither complanate nor strongly secund, or if strongly 

secund, with a strongly marked costa ......... 2. 

2. Leaf cells short, 2-5: 1 . Amblysiegielia, 

Leaf cells usually narrowly linear-flexuose , ........ 3, 

3. Costa usually pronounced; aquatic Hygrohypnum. 

Costa faint or lacking . 4.. 
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4. Epidermal ceils- of capsule strongly collenchymatous; opercu- 

lum beaked ...» Raphidostegium. 

Epidermal cells of capsule not collenchymatous ...... 5. 

5. Alar cells little differentiated .............. Plagiothedum species. 

Alar cells strongly differentiated, inflated 6. 

6. Leaves spreading to squarrose as in Campyiium; capsules striate. Plagiothecium striaielium. 
Leaves imbricated; capsules not striate, long-cylindric . . . Hypnum Haidanlanum. 

7. Aquatic; plants very large and tumid ; leaves usually obtuse 


or apiculate . Scorpidium. 

Often growing on wet soil but not aquatic; smaller; leaves 

acuminate and acute . Hypnum, 


HYGROHyVnUM Lindb. 

Aquatic or subaquatic mosses growing on stones brand near the beds of brooks^ espe- 
cially in mountainous regions, often forming extensive mats, more or less filled 
in below with .sand and gravel. Stems mostly creeping or prostrate, with 
ascending branches; central strand present, usually few-celled. Leaves in most 
species usually concave, more or less falcate-secund, comparatively short and broad ^ 
soft in texture and often obtuse at apex^ rarely acutely acuminate, sometimes apicu- 
late, mostly -entire or slightly denticulate at apex; costa double, of varying 
length, or single and forking, sometimes reaching above the middle; alar cells 
plainly differentiated^ hyaline^ colored, or subopaqiie in the various species, often 
remaining on the stem when leaves are stripped off for examination. Capsules 
inclined and iinsymmetric, rather short and thick; peristome perfect. 

Nearest to Drepanocladus^ from which it is distinguished by its habitat in 
running streams and its broader concave more obtuse leaves. Scorpidiutn is dis- 
tinguished from this genus by its gigantic size and rugose leaves; -Calliergon by 
its habitat and general appearance. Aquatic Raphidostegia ■ art very close to 
some species of Hygrohypnum and Limpricht and Brotherus put Hypnum Nov^e- 
Caesarea Austin in this genus, but in general the alar cells of Raphidostegium are 
more strongly developed,: the costa is shorter or wanting, and the operculum 
rostrate. Certain Brachythecie^\ such as B, plumosum or Eiirhynchiuni ruscifornie have 
a similar habitat and, appearance, but are easily distinguish.ed by the acute leaves, 
strong single co.sta and rough seta. . . . 

KEY ■ 

1. Alar cells large and conspicuous, clear, hyaline or colored, forming distinct decurrent 

auricles; outer layer of stem cells much enlarged. (See Fig. i6r) ....... 2. 

, Alar cells thick-walled, less distinctly inflated, granulose to subopaque, often colored; 

outer layer of stem cells not enlarged ....................... 3, „ 

2. Alar cells hyaline and thin-walled ; costa usually reaching the middle of leaf; dioicous. uediracetm. 
Alar cells usually colored and thick- walled, except the outer row or two, which are 

usually thin-walled and often hyaline; costa double, short and faint; monoicous. . eugyrium. 
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3. Leaves serrulate all around monianum. 

Leaves entire or denticulate at apex only 4. 

4. Leaves entire; costa single, often forking in palusire 3. 

Costa short and double; leaves denticulate at apex dilataium, 

3. Plants minute; stem leaves oblong-ovate, obtuse, flat Closteri. 

Plants larger; leaves concave palusire. 


H. ochraceum (Turn.) Loeske. Plants large for the genus ; sterns usually 
^-locm long, soft and flaccid, pale green with often a yellowish tinge; outer layer 
of stem cells large and thin-tvalled; leaves subsecund or more usually strongly falcate- 
secundy ohlong-ovd^tt to oblongdanceolate, concave, often split when 

old, narrowed, to a longer or shorter or suhobluse aciiminaiion^ entire except at 



Leaves of other portions of the plants. 

the slightly denticulate apex, varying greatly in comparative length and breadth; 
costa variable, usually single and reaching the middle or beyond^ sometimes bifid or 
even trifid and occasionally very short; median leaf cells linear-flexiiose, 8”"i4:i, 
shorter at apex; basal cells broader and shorter ; decmrrent alsr cells suddenly en- 
largedy inflated and hyaline^ thin-walled., frequently a single row of 5 or 6 hyaline 
cells runs up the basal margin: dioicous; spores in spring or early summer. Our 
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most common species and exceedingly variable, yet some of the leaves on a 
plant are almost sure to show the strong costa and obtuse denticulate apex, and 
all show the hyaline alar cells, which, in most specimens, are more abruptly en- 
larged to the decurrent auricles than is indicated in the figure. We have varietal 
forms in which the leaves are not at all falcate or secund or are complanate, but 
I consider them mainly habitat forms. Almost any mountain stream in northern 
or central North America will yield this species. 

H. eugyriiim (B. & S.) Loeske. Plants forming wide dense sand-filled mats 
on rocks in mountain streams; leaves more or less secund, loosely imbricated 
and very concave^ giving the branches a turgid appearance, oblong-ovate, short- 
acuminate and usually acute, narrowed but not rounded at base, entire or 
slightly denticulate at apex; costa double^ short and faint; median leaf cells linear, 
shorter at apex; alar cells suddenly enlarged and inflated^ the inner thick- 
walled and usually colored^ the outer thinner walled and often hyaline: monoicous; 
spores in spring. Not rare, but apparently most of our plants are 

Var. Mackayi (Schimp.) Broth., leaves less strongly falcate-secund, broadly 
oblong, less acuminate. 

H. dilatatum (Wils.) Loeske. Plants resembling in gross appearance small 

forms of Eurhynchium rusciforme. 
Easily distinguished from all our 
other mosses having a similar 
habitat by its broadly oval to almost 
circular^ short-acuminate to apiculate 
leaves^ slightly denticulate at apex, 
with costa short and double, rarely 
single and longer. The leaf cells are 
linear-flexuose, 10-15:1; alar cells 
enlarged, subquadrate to elongated 




moils 
Figure 180. 


Hygrohypmim dilatatum (Figs. 1-5 from Bry. Eur. alar cells), in the other figures is 
represented a plant X 3, and leaves and capsule Xio. 
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hexagonal, frequently colored; spores in summer. Common in mountain brooks 
on stones. This is the Hypnum molle of the Bryologia Europea and many other 
authors. The true Hypnum molle Dicks, probably does not occur in our range 
although it is found in the western mountains. Its leaves are narrower propor- 
tionately, widely ovate, short-acuminate and obtuse; leaf cells 5-8:1. 

H. paliistre (Huds.) Loeske. Exceedingly variable, and very rare in our 
range, more frequent in the Rockies and westward, common in Europe. Slender 
to robust, dark to yellowish green, forming rather loose mats on stones in and 
near streams; branches, in some forms, hooked or curved at the ends; leaves 
sometimes closely imbricated all around the stems rendering them julaceous and 
shining, sometimes more or less falcate-secund, concave with margins incurved, 
especially toward the apex, ovate-oblong, variable toward apex, acuminate and 
obtuse or acute, or rounded and obtuse or apiculate, never with a long slender 
acumination, entire throughout, long; costa usually single and forking, 

reaching the middle of leaf or beyond, but in some cases it may be short, faint 
and double; median leaf cells 5-10:1; quadrate alar cells few, plainly enlarged 
but comparatively rather small and opaque as a rule. Much of the material found 
in N. American herbaria consists of aberrant forms of H. ochraceiitn^ distin- 
guished at once by the outer layer of stem cells if other characters fail. 

H. Closteri (Aust.) {Amblystegium Holzingeri R. & C.). Plants very slender; 
stems denuded of leaves below; stem leaves oblong-ovate, costate^ scarcely acuminate, 
obtuse, not seciind or scarcely so; branch leaves of the almost JlageUiform branches 
broadly ovate-obtuse, flat and often scarcely costate. It might be taken for a 
minute form of molle but for the strong costa of the stem leaves and absolutely 
entire leaf margins. Mountain brooks, probably throughout our range; rare. 

H. montanum (Wils.) Broth, is an alpine or subalpine moss found in the 
mountains of New England and in Canada and Newfoundland. It is a small 
species growing in wide mats on wet rocks; central strand lacking; leaves falcate- 
secund to subsquarrose, broadly ovate-lanceolate, acuminate and acute, serrulate 
nearly or quite to base, mzvgm reflexed below; costa short and double or lacking; 
leaf cells 6-10 :i, shorter at base and apex. I find some leaf-like paraphyllia present, 
though other authors say nothing about them. I consider this one of the most 
distinct species of the genus, in spite of the fact that Sullivant stated that it is 
close to palustre, 

SCORPIDIUM (Schimp.) Limpr. 

S. scorpioides (L.) Limpr. Aquatic, very robust, one of the largest of mosses, 
reaching y dm length, divisions little branched or with short branches ; forming 
large soft masses of a dark or brownish green, often reddish, sometimes 
nearly black; branches and branchlets curved at ends, very turgid by reason of the 
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very concave imbricated leaves; leaves more or less falcate-secund; stem leaves 
2-4 X not plicate but rugose when dry^ broadly ovate-oblong, narrowed to 

the insertion, not decurrent^ abruptly narrowed to an obtuse or apiculate apex, 
entire (occasionally acute or acuminate and slightly denticulate at apex); costa 
faint, short and double, or even lacking; median leaf cells narrowly linear- 
flexuose, 15:1, thick-walled, a few at the insertion shorter and wider, a few at 
extreme angles somewhat inflated and thinner-walled: dioicous: seta very long, 
4~6cm; strongly curved from an erect neck^ plicate and contracted under the 

mouth when dry; peristome perfect; annulus very large; spores in late summer. 
Bogs throughout our range, but not common. Distinguished from Calliergon by 
its aquatic habitat, great size and dark color, Drepanocladus JVilsoni approaches 
it in size, but in D. fVilsoni the leaves are costate and slenderly acuminate. 

HYPNUM L. 

Plants usually more or less regularly pinnately branched, often plumose in 
appearance. Leaves falcate-secund and in most species apparently arranged in two 
rows, giving the stems a somewhat flattened appearance on one side (usually the 
upper) and a bristly appearance on the opposite side. Leaves in most cases long- 
acuminate; costa short and double, or lacking entirely; leaf cells linear-flexuose, 
4“20:i, shorter at base; alar cells more or less plainly diifferentiated, often en- 
larged, hyaline or colored. Paraphyllia present in all our species, few or found 
only in axils of branches in some cases. Central strand in stem usually present, 
but-few celled. Capsules subcylindric, more or less curved and cernuous; peris- 
tome perfect (excl. H. tenuirostris) . 

Most of the mosses of this genus have a very similar appearance, due to the 
leaf arrangement described above and the regularly pinnate and two-ranked 
branching. Exceptions are Haldanianiim with its irregular branching; leaves 
equally spreading, not falcate. H. patientia., H. pratense and forms of H. cupressi- 
forme are irregularly pinnate. The species grow on all sorts of habitats but 
many have a marked preference for decaying wood. H. imponens is one of our 
most common and typical species. Its capsule, however, is more nearly straight 


and erect than in most species. 

KEY 

1. Alar cells inflated, pellucid, hyaline or colored. (Forms of ciipressiforme may be 

sought here) 2. 

Alar cells scarcely inflated, often small and quadrate, (fertile, 2i\\6. curvifolium 

may be sought here) 11. 

2. Leaves not falcate or secund 3. 

Leaves second, usually strongly falcate-secund 4. 

3. Leaves ovate, short-acuminate; inflated alar cells numerous, forming distinct 

.auricles . . . ..... '. . . . . . . . . V . . Haldanianum. 
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Leaves ovate-lanceolate, long and slenderly acuminate, not auricled ; differ- 
entiated alar cells few, not much enlarged pratense, 

4. Leaves entire or serrulate above only S« 

Leaves strongly serrate above ; inflated alar cells very conspicuous .9. 

5. Inflated alar cells numerous and conspicuous; capsules plicate when dry . , . Patieniia. 

Inflated alar cells rather few 6. 

6. Not regularly pinnate ; habit of Plagiotheciiim pratense. 

Regularly pinnate 7 - 

7. Stems reddish; capsules cylindric, little curved and suberect imponens. 

Stems not noticeably reddish ; capsules curved and inclined 8. 

8. Plants small, )'ellowish*; capsules not plicate . fertile. 

Plants larger, dark green ; capsules plicate when dry curi'i foil urn. 

9. Leaves in two rows, appearing more or less complanate ; capsules curved and 

inclined; cilia of peristome one or two 10. 

Leaves not appearing complanate; capsules erect and symmetric or nearly so; 

cilia none or rudimentary tenuirosfrls. 

10. Plants larger, bright glossy yellow-green; urn of capsule twice the length of 

operculum recurrans. 

Plants smaller, usually darker green, growing at high altitudes; urn about 

the length of operculum deUcatulum. 


Plants smaller, usually darker green, growing at high altitudes; urn about 

the length of operculum deUcatulum. 



Figure 181. Leaves, leaf structure and paraphylHa of Hypnum Crisia-castrensis (From Bry, Eur.) 
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I I. 


12 . 


14. 


Im- 


plants very large and beautifully plurnosely branched ; leaves plicate 

Plants smaller, less plumose ; leaves not plicate 

Stems reddish; quadrate alar cells not very numerous 

Stems not noticeably reddish; quadrate alar cells numerous 

Leaves cordate at base 

Leaves not cordate at base 

Leaves entire or serrulate above 

Leaves serrate above, serrulate nearly or quite to base 

Capsules long, curved and somewhat contracted below the mouth 

when dry 

Capsules long, symmetric and net contracted below the mouth; plants 

of high altitudes only 


Cfista-casirensis. 

12 . 

imponens. 

13 - 

mo Hus cum. 

14. 

cu pres si forme. 

LC 

reptile. 

pallescens. 



Figure 182. Hypnum Crhta-castrensis (slightly reduced) 


SUBGENUS PTILIUM 

H. Grista-castrensis L. Plants robust, rigid and phime4ike; 'bright yellotv-green 
above., darker and brownish below; recognizable at once by the strikingly regu- 
lar and plumose branching, the branches about equal in length., except at the^^ triangu- 
lar end of frond; paraphylUa nimerous; leaves plicate; stem leaves crowded, thin, 
shaped as figured, 2.5-2. long, entire at base, 5/2^?r7)/y serrulate above; median 
leaf cells linear- vermicular, 10.20:1 ; basal shorter; alar broader and clear, 
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well represented in the figure; branch leaves smaller, narrower, i.8xo.4">tn; 
dioicous; capsules large, horizontal, curved; spores in late summer or autumn. 
Common in mountainous regions on earth, rotten wood, etc., but reaches its 
full development in deep mountain woods. 



Figure 183. Hypnum moltuscum. fFrom Bry. Eur. ) 


SUBGENUS CTENIDIUM 

H. molluscum Hedw. Plants typically bright golden green, closely and 
regularly pinnate, plumose, but smaller and less perfectly plumose than the last, 
especially in imperfectly developed forms ; stems reaching in length, pros- 
trate or suberect in dense tufts, growing on earth or sometimes on stones, especi- 
ally in regions where lime is present in the soil or water; leaves fakate-secund to 
circinate; stem leaves i :8-2.5m'" \on^, cordate - triangular and aurlculate at base, 
slenderly long-acuminate, often somewhat plicate, and crisped and undulate near 
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apex when dry, giving the plants a soft feathery appearance ; margins plane 
and strongly serrate^ especially at base^ decurrent; costa short and double or lacking ; 
leaf cells 8-~i5 :i, the projecting corners making the leaf somewhat rough as in Bryhnia; 
basal cells broader; alar cells irregularly quadrate-hexagonaf not much enlarged^ 
hyaline or colored, chlorophyllose in young leaves; branch leaves much smaller 
and narrower; paraphyllia few, at base of branches: dioicous; capsule short, hor- 
izontal, curved; operculum long and narrowly acute ; spores in summer, infre- 
quent. The L. & J. Manual says, ‘‘Mostly in mountain regions,” but I find it 
rare in the mountains of New England and common in the vicinity of New 
York City. Probably common throughout the southern part of our range. 
Hardly any of our American material is identical with the common European 
molhisciim. It is much less closely pinnate, branches not hooked at the end, 
with leaves more distant and less falcate. It is often a dark olive-green an d i s 
probably near var. fastigiatum Bosw. 


SUBGENUS STEREODON 


H, impbnens Hedw. Forming rather thin but densely interwoven mats of a 
darker green than in molliiscim; 
stems reddish - brown^ prostrate, 
rather regularly pinnately branch- 
ing, but rarely completely pinnate 
to the end ; paraphyllia nimerous^ 
broad^ often ciliate; stem leaves 
scarcely decurrent, broadly ovate 
at base and gradually lanceolate- 
acuminate above, 2 x 0.6^^^”^, serrulate 
below ^ serrate above^ with margins 
usually narrowly recurved below ; 
costa short and double or lack- 
ing; median leaf cells linear-ver- 
micular, reaching 10:1, broader at 
base and colored, often a bright 
brownish orange; alar cells sub- 
quadrate, a few at the extreme 
angles slightly inflated, clear but 
colored, all forming small but dis- 
tinct zunclQS of a rich orange- 
brown : dioicous ; perichastial leaves 
capsules cylindric, nearly 
erects slightly curved; spores in 



Figure 184. a.Hypnum Crista- cas trensis x i . r. Branch 
X 10. e. Capsules X lo. b. Ft. imt onens X i. d. Capsules 
of same X 10. 






352 


MOSSES WITH HAND-LENS AND MICROSCOPE 


autumn or early winter. One of our commonest Hypnums, growing almost 
exclusively on rotten wood with us, abundant from Canada to Florida in moist 
shady places. Often confused with the next, with forms of which it appears to 





Figure 185. Hypnutn imponens. Leaf, leaf structure and paraphyllia (From Bry. Eur.). 

See also Figs. 184 and 186. 

intergrade, but the area of auricular cells is much smaller in this species and 
the extreme alar cells more inflated, this taken with the italicised characters 
makes ordinary forms easy to distinguish. 

H. cupressiforme L. Closely related to the last but typically easily dis- 
tinguished; very variable, especially in size, and in some varieties likely to be 
confused. Paraphyllia fewer and narrower; sttms greenish^ less regularly 
less rigid and stouter in appearance; stem leaves entire, or serrulate above only, 
narrower, slightly decurrent, plane at margins or nearly so, area of subquadrate 
alar cells much larger, granular and as a rule not distinct as figured unless cleared, 
little inflated at extreme angles, but a few cells are larger and clearer, leaf bases 
usually not colored except at the angles: dioicous; perich^tial leaves not plicate ; 
spores in late autumn or early winter. Growing on stones, bases of trees, earth, 
etc. Common in Europe, but local with us. It seems not rare along the coast 
from Massachusetts to New York. It or its varieties occur from Newfoundland 
to Minnesota and southwards to the limit of our range at least. It is rarely 
sent for determination and the specimens are mostly depauperate and sterile. 
Hardly any two specimens are alike, there being great differences in size and 
differences in regularity of branching and in color, and in length, curvature and 
acumination of the leaves. We have 
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Var. filiforme Brid. with very long slender parallel branches forming thin 
smooth patches and having very small leaves, “very regularly and neatly imbri- 
cated in two rows, falcate-secund or hamate, usually denticulate.” Some of the 
material referred to this variety is 

Var. resupinatum (Wils.) Schimp. Branches filiform, erect or ascending; 
leaves straight or only slightly curved, narrow, oblong- lanceolate ; alar cells 
sometimes large: capsule erect and symmetric or nearly so; operculum rostrate. 



Figure i86. Hypnum cupressiforme (after Limpricht). a. Stem leaf X 22 and b, alar ceils >( 150 of var. 
ericetorum. The alar cells are typical of //. imponens. d. Stem leaves X 22 of var. subjulaceum , f. Stem 
leaf X 22jg, alar celts X 150, and e, capsule X 15, of var. elatum. These alar cells are typical of the species. 

Var. ericetorum B, & S. Approaching very closely to H, imponens m general 
appearance and structure of alar cells. Of this I have seen no American forms 
that were typical of the variety but only those approaching it. 

Var. ubjulaceum Molendo. A form usually growing on cold barren sub- 
strata. Stems and branches subjulaceous, leaves closely imbricated, broadly ovate, 
abruptly narrowed to a slender acumination, less curved than in the species. 

H, mollusciim and H, reptile are the only two of our Hypnums that have an 
equal area of subquadrate alar cells ; the cordate leaf base of the former and the 
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small size and sharp serration of the leaves of the latter will prevent confusion. 
H. curvifoliiim often appears much like forms of cupressiforme^ but its few sub- 
quadrate alar cells and its subcordate leaf base are good distinctions. Forms 
of the species rtSQmhh Jmblystepella adnata. For distinctions see that species. 

H. curvifolium Hedw. Resembles H, imponens in general appearance, but is 
rather larger and more widely complanate-seciind. Branching typically regularly 
pinnate but often irregularly pinnate, branches unequal; leaves very regularly and 
evenly falcate-secund in two rows^ ^ characteristic plaited appearance to the plants; 

stem leaves entire or serrulate above, concave with plane margins, oblong^ovate to 
elongated triangidar^^ long-acuminate with acumen channeled, not so abruptly 





Figure 1S7. Hypnum curvifolium . 6, 7, and 8 from Sulliv. ''Vlcones.^’ 
In the otheris, plant X 2, tips of branches X 4., and capsules X 4. 


narrowed as in the two preceding species; base abruptl_y narrowed to the inser- 
tion, subcordate and slightly decurrent, the decurrent cells enlarged, thin-walled and 
hyaline; a few alar cells subquadrate, the median linear-vermicular, very narrow, 
basal more or less colored; costa entirely lacking or short and double: dioicous; 
perichsetial leaves plicate; capsules strongly plicate when dry and empty; spores 
in spring. Growing in large mats on various substrata around brooks in cool 
wet places. Common in elevated regions. There is a great variation in robust- 
ness and in width and serration of leaves, but in fruit the plicate capsules fur- 
nish a character that will at once distinguish it from all closely related species 
except the next. When sterile the basal angles of the leaves are not likely to 
be confused with any other species. 

H. Patientiae Lindb. Often confused with H. curvifolium but usually larger, 
more •;ellowish-green, more erect and irregularly branched. Stem leaves strongly 
falcate-secund and not so strongly complanate and lacking the plaited appear- 
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ance, entire except at extreme apex, 2-2^2"^’^ narrowed at insertion but not 

cordate^ with very conspicuous decurrent auricles composed of inflated hyaline thin- 
walled cells : dioicous ; perichaetial leaves plicate ; capsules plicate as in ctwvi- 
folium^^ sparingly produced; spores in spring. Common on the ground in 
swamps and wet places. Referred to in the L. & J. Manual in the note under 
curvifolium. This species is almost as variable as cupressiforme, varying from pale 
lax prostrate forms with the habit of pratense^ to robust, suberect, little branched 
forms with the appearance of a Drepanocladus, Commonly yellowish green and 
often very light colored, but I have collected specimens growing in water that 
were almost black. The leaves may be broad and short with almost the outline 
of a Hygrohypnum^ almost symmetric and nearly flat, or in other forms much 
narrower, concave, long-acuminate and somewhat plicate. The basal angles may 
be almost as rounded as in curvifolium or may have the outline of pratense. But 
in all these forms are 
found the large hyaline in- 
flated alar cells and plicate 
capsules. Sterile forms 
approach pratense s o 
closely in some cases as 
to render determination 
uncertain, but these forms 
are infrequent. 

Var. datum Schimp. is 
the extreme of the erect 
robust plant with the 
Drepanocladus habit and 
narrow slenderly acumi- 
nate leaves. 

Var. demissum Schimp. is the lax yellowish creeping form with the habit of 
pratense, 

H. pratense Koch. Bright green, complaiiate-flattened with a Neckera or 
Plagiotheciim habit; leaves slightly concave, often nearly flat, frequently ser- 
rulate at apex, less falcate and less secund than in Patienti^; enlarged alar 
cells few, less inflated and less distinctly marked off, more often colored: 
dioicous; perichaetial leaves plicate; capsules not plicate, rarely produced; 
spores in spring. A moss of swamps, not abundant but apparently widely spread. 

H. fertile Sendt. Resembles small forms of H, imponensyhut is of a lighter,' 
more yellowuh green. Plants regularly and evenly pinnate; stem leaves not plicate 
or decurrent but subclasping at base, strongly secund, falcate to subcircinate, 
2x0.5*^^, oblong-lanceolate, very long- and narrowly acuminate, narrowed at inser- 
tion; margins slightly reflexed near the base, serrulate at apex, costa short and 




Figure 188 Hypnum Patientite (after Limpricht) 
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double or lacking; median leaf cells linear-flexuose, reaching 15:1; differcnliated 
alat cells very few., those at the extreme angles just below where the narrowing begins 
ate thin-walled., inflated and hyaline., about as many cells immediately bordering 
these are small subquadrate and subopaque: monoicous; perichmtial leaves 
plicate; capsules curved and somewhat contracted under the mouth when dry ; 

spores in early sum- 
mer. On decaying 
wood in cool, elevated 
wooded regions, not 
common. A beautiful 
little species about 
the size of //. reptile 
from which it is easily 
distinguished by its 
color and its alar cells. 
From imponcns it is 
distinguished by these 
and by its more curved 
capsules. Its alar cells 
are more like those 
of curvifolium than 
any other species, but 
the two are not likely 
to be confused because of the difference in size and the much broader leaves 
of curvifolium. 

H. reptile Mx. Plants small, dark green, more or less regularly pinnate but 
so closely interwoven that the pinnate branching is not as conspicuous as in the preceding 
species, approaching Amblystegiella adnata in appearance as the branches appear 
almost julaceous from the upper side, but the bristly points of the falcate-secund 
leaves are easily seen on the under side in most cases; stem leaves long and 
slenderly lanceolate-acuminate from an ovate base, slightly and narrowly decur- 
rent, about 1x0.5™™; margins revolute and serrulate below, strongly serrate above; 
median cells linear-rhomboidal to linear-flexuose, 6-10:1, quadrate alar cells very 
numerous and subopaque much as in cupressiforme , not hyaline or inflated, all basal 
cells shorter and more or less colored: monoicous; perichaetial leaves plicate; 
capsules about 2.5“™ long, subcylindric and somewhat inclined, shrinking most 
at the under side of the mouth so that the operculum points almost at right angles 
to the lower portion of the capsule; spores in midsummer. Common on the bases of 
trees, stones and decaying wood in shaded places in elevated regions, less fre- 
quent at low levels. At about 2,500 feet its place is more or less taken by the 
next. The abundant midsummer fruiting of this species makes it easy to 





Figure 189. Hypnum fertile (From Bry. Eur.). Alar cells not well figured 
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recognize, although the leaves vary a good deal in width and slenderness or 
acumen. There are forms which intergrade with the next but they are not 
abundant. Depauperate lowland forms are confused With Jmblystegiella adnata, 
but H. reptile has much more slenderly acuminate leaves, always serrate, and a 
plainly beaked operculum. 

H. pallescens (Hedw.) B. & S. is an alpine development of the preceding. 
It grows on the bark of trees at high altitudes, and is less regularly pinnate , 
leaves more slenderly acuminate, less serrate with a smaller area of quadrate alar cells 
and capsules about % the length of those of reptile, nearly symmetric and erect, not 

shrinking under the mouth when 



dry; spores in late summer. 
This can usually be distin- 
m guished at sight by the thinner 
!:|i|jf mats of a more silky appear- 
i|| ance, due to the slender, less 
closely imbricated leaves, by 
'a the branches often curved at 

'i the ends and by the short 

I symmetric capsules. Accord- 

I ing to Mrs. Britton, Hypnum 

I Jamesii (Sulliv.) L. & J. is a 

I synonym of this species. 



Figure 190. Bypnvm reptile (From Bry. Eur. ) 
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SUBGENUS HETEROPHYLLIUM 


laii 

nearly 

:w iiSli' n 


H. Haldanianum Grev. Plants in loose wide mats usually dark or brownish 
green with the habit of Brachythecimn oxycladon^ irregularly branching; leaves 

not falcate or secimd, loosely and 
evenly imbricate ; para- 
lia large and numerous ; stem 
leaves not decurrent, broadly ovate- 
lanceolate to oblong-ovate, rather 
7 -^ rapidly narrowed to a short but 

slender acumen, very concave; mar- 
gins plane and entire; median cells 
linear-flexuose, 12-18:1; of en- 
larged and inflated alar cells large 
and forming distinct auricles bordered 
above by a line of smaller sub- 
opaque quadrate cells: monoi- 
cous; capsules long cylindric, mth. 
lid loi^g! suberect or in- 

clined, somewhat curved; lid 
short-beaked ; spores in late fall 
and winter. Common on decayed 
wood in cool shaded places, more 
abundant in elevated regions. Its 
straight leaves make it look more 
like a Brachythecium than any of 
the other species, but otherwise 
it seems clearly to belong here. 

SUBGENUS 

PSEUDO-RAPHIDOSTEGIUM 


H. recurvans (Mx.) Schwaegr. 
Plants yellowish green, very glossy, 
rather irregularly branched; 
leaves strongly falcate - secimd 
except in slender or, depauperate 
forms; stem leaves ovate-lanceo- 
late, slenderly long - acuminate, 
not decurrent, somewhat concave; 
margins usually somewhatT*eflexed 



Figure 191. Hypnurn Haldanianum (Leaves and 
leaf structure from Bry. Eur.) 
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below, very sharply serrate above; costa lacking or short and double ; median cells 
linear-flexuose, basal broader and shorter and usually somewhat colored; at the 
extreme angles are four to eight very much enlarged and inflated hyaline or colored cells^ 
three or four above these along the margin smaller and subquadrate: dioicous; 
perichaetial leaves strongly spinose- den- 
tate above, not plicate; capsule oblong- 
ovoid, curved and oblique, lid long-beaked^ 
about >2 length of urn; annulus present; 
spores in November and December. Com- 
mon on decayed wood and soil at base 
of trees in moist shaded places; more 
abundant in elevated regions, varying a 
great deal In general habit and robustness. 

This species and the two following 
have usually been put in T{apidostegium 
but Brotherus places them with the 
preceding species and I am inclined to 
agree with him. The strongly beaked 
opercula, Inflated alar cells and spinose- 
serrate leaves distinguish these three from all the rest of this genus. 

H. laxepatulum L. & J. (//. deUcatulum (James) in key). At high eleva- 
tions recurvans gv^idts into this species, a smaller, darker, less glossy moss, 
growing in thinner mats, having the leaves less constantly falcate-secund, seta 
shorter, operculum as long as the shorter urn, annulus lacking. 

Mrs. Britton states that cilia are present as in recurvans even in the type 
specimen. Intermediate and puzzling forms are not rare. The markings of peris- 
tome teeth and the structure of alar cells is practically the same in both species. 

H. tenuirostris (B. & S.) {FL cylindricarpum. L & J. Manual) is a rather 
rare moss of cool or elevated regions extending north to Connecticut, central 
New York and northern Pennsylvania; more abundant southwards, often con- 
fused with laxepatulum when sterile, but the leaves, though falcate-secund and 
serrate in much the same way, are not at all complanate as in the preceding two 
species and are more narrowly lanceolate; the margins are strongly reflexed to 
base of acumen, and above the inflated alar cells are several small subopaque cells 
which are quadrate^ usually some transversely elongated as in Amblystegium serpens. 
Leaves of laxapatulum and tenuirostris can be found that are very much alike, 
but a great majority of the leaves of the latter have a conspicuously large num- 
ber of these subopaque cells, some of which are broader than long. The stems 
are also very brittle and it is difficult to get leaves off so as to show the alar 
cells satisfactorily. In fruit there can be no confusion for the capsules are erect 
and symmetric ; annulus lacking and cilia of peristome rudimentary or lacking. 



Figure 192. Hypniim recurvans . ■ For markings 
on teeth see Plate 8r . ) 
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RAPHIDOSTEGIUM (B. & S.) De Not 

Mostly slender mosses with irregular branching; paraphyllia lacking; leaves 
symmetric and equally spreading or somewhat secund, narrowed to the inser- 
tion, not decurrent^ concave, not plicate; margins entire or nearly so {except in Nov^- 
C^sare^e)^ strongly reflexed in most cases; costa lacking or short and double; 
leaf cells linear-flexuose, shorter and broader at base; at basal angles 
inflated pellucid^ hyaline or colored cells^ very conspicuous: capsules small, oblong- 
ovoid, more or less unsymrnetric and inclined (excl. R, adnatum); lid beaked, 
peristome usually perfect. Cell walls of outer layer of capsule strongly col- 
lenchymatous (i.e. strongly nodulose at points of intersection), in all our 
species except Nova;-Ceesarea\ This genus differs from Hypminij subgenus 
Pseiido-Raphidostegiiini^ in the lack of paraphyllia, less falcate and scarcely secund 
or serrate leaves, and in the characteristic cell walls of the capsules, i\ll 
southern, reaching our range as a northern limit. The leaves described in this 
genus are from the middle of the branches. 

KEY 

I. Plants growing on trees, of Pylaisia habit; capsules erect and symmetric or 


nearly so adnatum. 

Plants growing on rocks and stones, capsules inclined to horizontal 2. 

2. Leaves suborbicular, serrate h’ ov^e-Casarea. 

Leaves oblong-ovate to oblong-lanceolate ; entire or slightly serrulate 3. 

3. Plants large ; leaves 2-2.3’"”^ long Marytandkum. 

Plants smaller; leaves long or less CaroUntanum, 


R. adnatum (Mx.) B. & S. {Hypmim microcarpum L. & J. Manual). Plants 
in rather small thin mats, green to golden green; stems prostrate; branches 
rather short, suberect, often curved at ends; leaves rather closely imbricate when 
dry, narrowly oblong-lanceolate^ short-acuminate; margins broadly reflexed, entire or 
nearly so; median cells linear-fusiform, somewhat flexuose; just above the in- 
flated alar cells is a group of quadrate to subrectangular cells, little or not at 
all inflated: monoicous; capsules small, oblong-ovoid, erect and symmetric or 
nearly so; annulus lacking; peristome teeth with a much heavier median line 
than in most cases; cilia single and short; spores summer to autumn. Com- 
mon in the South and extending northward to northern Pennsylvania, New 
Jersey and Rhode Island. Distinguished by its habitat on the bark of living 
trees and its habit and erect capsules. 

I can find no plants of this genus growing on trees and having curved 
strongly inclined capsules, neither can I find plants growing on stones that have 
erect and symmetric capsules. I am convinced that the form with inclined and 
imsymmetric capsules described by Sullivant as var. anisocarpon {H. admixtum 


PLATEXXXXII. Raphidmemm adnatum (From Sulliv. ” leones”) . The inflated alar cells are not 
rectly represented and the fine lines on the peristome should be transverse instead of loneitudLr 
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Sulliv.) belongs rather to R, Caroliniantim^ from which I can see little to separate 
it except characters due wholly or in part to its habitat on stones in woods 
instead of wet rocks in or near streams. Our plant certainly is not the same 
as Wright’s from Cuba, specimens of which I have had the privilege of seeing 
through the courtesy of Mrs. Britton. The leaf cells in Wright’s plant are 
narrower and the capsule walls are not collenchymatous. 

R. Carolinianum (C. M.) J. & S. Larger than the last, darker green, dirty 
green below, growing on wet rocks; branches less erect, often little or not at 
all curved; leaves broader^ acute rather than acuminate^ more often serrulate at 
apex, less secund and with margin more broadly reflexed all the way around ; 
capsules curved and inclined^ constricted under the mouth when dry; cilia one or two : 
spores in summer. Common in the southern states, extending north to Canada 
but apparently rare north of New Jersey. This species is very close to the 
European R. demissiim (Wils.) De Not., but Mrs. Britton thinks the two are 
distinct, as she has been unable to find on American plants the stomata with 
four guard cells which, according to Limpricht, are characteristic of deitiissiim. 
She also records other slight differences. 

Var. admixtum (Sulliv.) also grows on stones but in drier situations, 
usually in moist woods. The plants are usually lighter green, with branches 
shorter and more erect and more curved at the ends when dry; leaves more 
closely imbricated when dry, smaller and usually narrower. In dry situations the 
plants resemble adnatim in appearance but always have cernuous curved cap- 
sules, at the other extreme it grades imperceptibly into Carolimaniim, Massa- 
chusetts to Florida, apparently more abundant near the coast. 

R. Maryiandicum (C. M.) J. & S. Much larger than the preceding, dark green, 
growing on wet rocks in cool shaded places, especially mountain ravines, some- 
what resembling Brachythecium plumosum in appearance and habit, but rather 
more prostrate; stems reaching i^min length, but usually shorter; leaves often 
somewhat secund, especially at ends of stem and branches; leaves oblong-ovate, 
acute to short-acuminate, about very concave, margins less reflexed and 

leaf cells more narrowly linear and longer than in the preceding; basal shorter 
and strongly colored ; inflated alar cells very large; capsules scarcely larger than 
in the last, very small for the size of the gametophyte; strongly contracted 
under the mouth when dry. Common in the mountains from Virginia south- 
ward, extending north to the White Mountains. Easily confused with 
Hygrohypnum eugyrium when sterile. 

R. Ndvse-Ceesare^ (Aust.) R. & C. Plants small, yellowish green; stems 
prostrate, slender, little branched ; leaves often somewhat secund, suborbicular, 
acuminate, serrate at apex; very concave, margins somewhat reflexed belo’w; 
median cells Fmear-flexuose; alar inflated; but less strongly so than in our other 
species; dioicous; capsules collected but once, horizontal ; operculum beaked; 
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capsule walls not collenchymatous. On wet rocks 
in cool ravines. Pennsylvania and New Jersey and 
southward in the mountains; rare and not abundant 
in regions where it occurs. 

PLAGIOTHECIUM B. & S. 

Mostly loosely tufted glossy mosses, growing on 
moist stones and earth, roots of trees and decaying 
wood, irregularly branching; stems and branches 
appearing flattened by reason of the complanate 
leaves (except in Roeseaniim^ pulchellum^zn siriatelhim) . 
The twisting to the sides makes some of the leaves 
unsymmetrical, (except in the species named above) 
but otherwise they are symmetrical. Stems and 
branches often ending in flagella or stolons ; para- 
phyllia lacking. Stem and branch leaves usually 
much alike, ovate to ovate-lanceolate or oblong- 
lanceolate, little concave, margins usually plane; dif- 
ferentiated alar cells few (except in striatelhm and 
latebricolor); median cells long, linear -flexuose to 
linear-rhomboidal ; costa lacking, or short and double, or forking. Capsules 
oblong-ovoid to cylindric, usually inclined and more or less unsymmetric (except 
latebricolor 'dnd Utuni) . 

P, striatelhun^ because of squarrose leaves and inflated alar cells, is likely to 
be sought under Campyliiim. Hypniim pratense forms are apt to be sought under 
Plagiotheciiim htQdmt of the complanate leaves. The two subgenera are, by many 
authors, treated as separate genera, and there are good reasons for so doing^ 
but in a work of this kind conservatism is believed to be most helpful. 



Figure 19V 
Nq<v a - C as are a . 
leones. “'M 


Rap/iidostegium 
(From Sulliv. 


KEY 


Mostly very slender plants, light yellowish green to whitish, glossy ; leaves little 


or not at all decurrent; median leaf cells narrowly linear, alar little or not 

at all differentiated ; capsules not plicate (except in turfacenm) Isopierygium. 

Usually larger, darker green; leaves decurrent; leaf cells wider; alar clearly 

differentiated ; capsules often plicate Euplagiothecium. 


ISOPTERYGIUM MITT. 

1. Leaves complanate . 2. 

Leaves not complanate, entire . . pulcheUinn. 

2. Leaves entire, scarcely a trace of serration on any leaf; cortical cells of stem 

very large ; plants of cold ravines, growing mostly in moist crevices of ledges. Muellerhinum, 
Lea\'es (some or all ) more or less serrate ................. 3. 
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3. Leaves strongly serrate in the upper half 4. 

Leaves serrulate at or near apex only , 7. 

4. Plants very slender, usually growing on decayed wood or humus, sometimes on soil. 6. 

Plants largest of the subgenus, resembling Euplagiothecium^ growing on earth 

and stones 5. 

5. Plants dark green; leaves distant, apex usually bluntish as in Eurhynchium Mans, geophilum. 
Plants lighter green, usually yellowish and glossy ; leaves closer, not blunt . . . deplanatum. 

6 . Leaves short - acuminate ; capsule not striate ; operculum rostrate Groutii. 

Leaves long and slenderly acuminate; capsules somewhat striate when dry and 

empty; operculum conic turfaceum. 

7. Plants light yellowish green; costa very faint or none; growing chiefly in the 

lowlands from Long Island southwards micans. 

Plants not yellowish, often dark green ; costa evident, often reaching the middle 

of the leaf; growing in cool ravines and on mountains eiegans. 


RUPLAGIOTHECIUM 


3 - 


Leaves not complanate, squarrose-spreading ; capsule strongly striate striatellum. 

Leaves complanate (excl. Roeseanuni) 2. 

Plants very slender, with habit and appearance of I sypterygium; capsules erect 

and symmetric ; peristomes without cilia latebricoior. 

Plants more robust, with the habit of P. denticulatum 3. 

Leaves slenderly acumi- 


nate ; capsules erect 
and symmetric; peri- 
stomes without cilia, uetum. 

Leaves acute to somewhat 
acuminate; capsules 
more or less inclined 
and unsymmetric ; 
peristome perfect . 4. 

4. Not complanate or only 

slightly so .... Roeseanum. 
Conspicuously complan- 
ate 5. 

5. Plants dingy or yellow- 

ish green ; leaves 
shrunken when dry ; 
dioicous ; operculum 

rostrate syhaticum. 

Plants bright green; mon- 
oicous; operculum 
conic ....... 6. 

6. Edges of leaves strongly 

incurved and clasp- 
ing the base of the 
leaf above, Fissidens- 
fashion. Plants of 
swamps ... . . . Ruthei, 
Leaves not as above or to 
only a slight degree; 
plants of all regions, denticulatum. 
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Figure 194. Plagiothecium Muellerianu-m (From 
Sulliv. ”Icones’n. 7 and 8. Stem sections 
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P. Muellerianum Schimp. In crevices of moist ledges in cool ravines or on 
shaded mountain sides will be found flattened strands of this yellow-green 
moss; these often taper into flagella or stolons; tufts seldom of any consider- 
able size; leaves ovate-lanceolate, nondecurrent, concave, entire^ plane-margined 
and rather abruptly apiculate - acuminate ; leaf cells very long and narrow, 20:1, 

alar cells not differenti- 
ated; cortical cells of stem 
very large and thin- 
walled^ times as wide 
as basal leaf cells^ easily 
seen without section- 
ing: dioicous; capsules 
rare; spores in autumn. 
Widely spread in moun- 
tain regions but appar- 
ently local. Easy to 
recognize even in the 
field. 

P. elegans (Hook.) 
SuHiv. Small and deli- 
cate, about the size of 
the last or somewhat 
larger and growing in 
somewhat similar but 
more moist situations 
and usually in larger 
masses, glossy green, 
often with axillary gem- 
mi fe rou s branchlets; 
cortical cells of stem not 
enlarged, thick-walled; 
leaves complanate, ob- 
long-ovate to oblong- 
1 anceolate, at first gradu- 
ally n a r r 0 w i n g^ th en 
rapidly conlracted to a 
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Figure 195, Plagioihecium elegans (From Sulliv. ''’'leones”). 


rather short slender acumen^ rounded at base and narrowed to the insertion, not 
decurrent, plane -margined; costa prominent for the subgenus^ short and double or 
occasionally reaching nearly the middle of the leaf; leaf cells linear-flexuose, 20:1 : 
dioicous'; capsules ovoid^ nearly symmetric^ inclined to pendent^ contracted under the 
mouth when dry; spores in spring. Local throughout our range. 


HYPNACEAE 


367 


f; 


The smaller form, with leaves ovate to ovate-lanceolate, slenderly acuminate- 
apicLilate, concave, serrate above, usually without gemmiferous branches, which 
Austin distributed as var. gracilens is said by Mrs. Britton to be the type form 
instead of the more common form described above. The leaves figured are 
more evenly narrowed than most forms I have seen. 

P. micans (Sw.) Paris. Plants small and slender like the two preceding 
species, growing in thin mats, yellowish green to whitish green^ glossy; stems pros- 
trate, irregularly branching; stem leaves thin, distant spreading, ovate-lanceolate, 
long, gradually long - acuminate, somewhat serrulate above ; costa usually 
lacking; basal cells * I /■ , 

shorter and broader, m;! 

a well-marked line of 
short broad cells at \ 
insertion of /ev?/ which 
often fails to come 
off with the leaf ; j 
cortical cells of stem 
fully as wide as me- 
dian leaf cells; a very 
few quadrate cells at n' 
basal angles; branch 
leaves less slenderly 
acuminate and more 
strongly serrulate: 
monoicous ; seta long 
and slender, seta and 
capsule light reddish 
brown ; capsules 
small, 5 h 0 r t- 0 v 0 i d, 
more or less con- 
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Figure 196. Plagiothedum micans [From Sulliv. '"Icoiies”) 


tracted under the mouth when dry and empty; operculum conic-apiculate to short 
rostrate ; annulus lacking; spores in January. On rotten wood and soil at base 
of trees from Long Island southward, principally near the coast, abundant in the 
southern states. The leaves of P. micans vary considerably in slenderness and 
length of leaf cells. I do not find the perichastial leaves as sharply serrate 
as figured by Sullivant, 

Var. fulvum (Hook. & Wils.) Paris. A large form with stems and branches 
longer, much wider and more complanate, approaching in size and appearance 
forms of P, denticulatum, but lighter colored, or more brownish when old, is 
found in the southern portion of our range, though more abundant farther 
south. It is found in swamps and sphagnum bogs and is sometimes floating. 
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P. Groutii Card. & Ther. is closely allied to the last and perhaps best con- 
sidered as a subspecies. It is more slender; the stem leaves are broadly ovate- 
lanceolate^ o. 7-0.9’^^ long^ rather abruptly narrowed to a short serrate acumen; 
operculum beaked with beak as long as rest of operculum. Depressions in base 
of chestnut tree, Hempstead, Long Island, N. Y. 

P, turfaceum Lindb. Much resembles P. micans^ but is a more northern plant 
extending northward into Canada. It is light green to yellowish green, grows 
on decayed wood or humus, and has cortical cells of stem fully as wide as 
median leaf cells; basal cells shorter and broader; but it is easily distinguished 
from niicans by the leaves strongly serrate above^ serrulate below, usually without 
diflferentiated alar cells ; also by the longer capsule slightly striate when dry and 
empty, having a neck that shrinks conspicuously in dryings even when full of spores, 
and by a large double annulus and a conic operculum; spores in summer. Not 
rare, but apparently little collected. Some of our forms are scarcely complanate 
and therefore often puzzling. 

P. pulchellum (Dicks.) B. & S. is a rare species with us. It is about the size 
of turfaceum y but is a bright glossy green with a metallic luster; stems prostrate; 
branches nearly or quite erect, resembling the pile of a very coarse velvet; 

leaves not complanate^ often slightly secund^ narrowly ovatedanceolate^ 
slenderly acuminate^ scarcely concave, slightly rounded at base 
and narrowed to the insertion, entire^ plane margined, ecostate; 
leaf cells 15-20:1, about two rows at base shorter and broader but 
alar not differentiated : monoicous; capsules variable in 
length, usually inclined and somewhat unsymmetric, 
slightly contracted under the mouth when dry and 
empty; spores in early summer. On decayed wood 
mainly, also on roots of trees and rocks. 

iiiilii 




Figure 197. Plagiothecium pul- 
(From Bry. Eur. ) 
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F'igure 198. Plagiothecium geophilum (From Sulliv. ^Ucones”) 
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P. geophilum (Aust.). Larger than the three preceding species, dm^k green ; 
leaves complanate and rather distant, somewhat narrowed to the insertion and 
rounded at base, oblong-lanceolate, gradually and evenly narrowed to the rather 
blunt apex^ serrate in the upper half ; margins plane; costa short and double, hut 
stronger than in most Plagiothecia ; leaf cells rather shorter than in preceding 

forms; alar scarcely 
differentiated : c a p- 
siiles ovoid, inclined, 
11 n s y m m e t r i c ; o p e r - 
culum beaked; annulus 
large and double. Rare, 
growing on moist 
banks and stones in 
or near water, appar- 
ently a plant of low- 
lands. Some or all of 
the leaves are blunt 
at apex as figured and 
the apex strongly re- 
sembles in appearance 
that of Eurhynchium 
hians^ hut many of the 
leaves are much more 
slender at apex. The 
larger size, darker 
color and character- 


tingulsh geoph 
from all the preced- 
ing species. The leaf 
apices and color dis- 
tinguish it from the 
next. 



FiGUfiE 199 PlagiotJipciutri dep anatum ( From Siilliv. ” leones” ) 

P. deplanatum(Sch.) Grout. Bright shining golden green ; leaves complanate, 
close and overlapping much more than in the last., in outline much like those of 
elegans but larger, oblong-lanceolate to ovate-lanceolate, gradually long-acuminate 
in some cases, in others abruptly narrowed above, concave, serrate above, not 
decurrent, plane-margined; median cells linear-flexuose ; costa lacking or nearly 
so: dioicous; rarely fruiting; capsule unsymmetric and inclined, CGntracted under 
the mouth and somewhat plicate when dry ; annulus lacking; operculum short- 
beaked. In thin mats over clayey ground and stones. Rather infrequent; capsiiles 
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rare. Distinguished from all the other 'species of the subgenus, except geophilum^ 
by its size. These two species approach Etiplagiothecium. 

Forms referred to this species vary a great deal and it is probably a com- 
posite. One of these forms issued as No. 174 fP. deplanatum) in my N. Am. 
Musci Pleur. seems to approach P. densifolium (Lindb.) Llmpr., while others 
approach P. Silesiaciim (Seliger) B. & S., though to my mind entirely distinct. 
Dr. Best drew up a comparison in parallel columns between ordinary deplanatum 
and my No. 174, wtiich I here reproduce with some slight changes. Dr. Brocherus 
regards No. 174 as deplanatum. 

P. DEPLANATUM N. AM. MUSCI PLEUR. NO. 174 

Yellowish green. Deep dark green. 

In thin mats; stems and branches densely radicu- In denser tufts; stems and branches not densely 
lose on the under surface. Plants generally radiculose on under surface. Plants generally 

smaller, larger. 

Leaves smaller, nearly symmetric, gradually acute Leaves larger, longer, distinctly asymmetric, 
to short acuminate. rather abruptly long and slenderly acuminate. 

Median cells loose, rather wide, 8-12: i; alar cells Median cells close, narrow, 10-15:1; alar cells 
quadrate-oblong, not clearly differentiated. | small, quadrate, thick-walled, clearly differ-. 

I entiated. 

Central strand absent or rudimentary. i Central strand distinct. 

P. denticulatam (L.) B. & S. One of our most common mosses, found 
everywhere, exceedingly variable and possibly a composite species, as several 
European authors have split off other species besides those mentioned below^ 
It grows in wide loose glossy-green mats; much larger than any species of 
Isopterygium^ except possibly the last two; branches ascending, branch leaves 
neither distant nor crowded, complanate, somewhat spreading, little shrunken in 
dryings usually slightly concave and asymmetric, oblong-ovate, 

acute to short-acuminate, broadest at base and deciirrent with one or both 
margins narrowly recurved, entire, or usually with a few teeth at the extreme 
apex; costa variable, sometimes lacking, sometimes double or forked and 
reaching % the length of the leaf; median cells linear-rhomboidal, 120-160/^ 
X lO-i 5/^, thin-walled, full of chlorophyll, gradually becoming broader and shorter 
toward the base; basal cells subrectangular and pellucid, alar hyaline and deciir- 
rent: monokous ; capsule about long, cylindric with a distinct neck, inclined 
to subhorizontal, curved to nearly symmetric, often striate when dry and empty; 
operculum long-conic short-beaked; Icirge; spores in summer. 

On the ground, roots of trees, stones, etc., in damp shaded places. The amateur 
will collect this on every trip, thinking he has something different each time. 
The plants vary in size, in color, in shape of leaves and in arrangement and 
position of leaves, size and curvature of capsules and length of beak of operculum. 
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Forma propagulifera Ruthe, leaves strongly unsymmetric, very strongly 
decurrent, bearing ^--^-celled brood bodies on the back of the leaves. Long Island 
swamps, probably elsewhere in similar situations. 

Var. Donii (Smith) Lindb. {Hypmim obtusifolium Brid.) Very glossy, leaves 
soft, ovate, blunt or rounded at apex, often apiculate, concave. Alpine or sub- 
alpine, not common. 

Several other varieties are described, based on the variations mentioned 
above. In crevices in wet cliffs and ledges in cool shaded mountain regions I 
find a small smooth soft shining form that is probably var. tenellum B. & S. 

P. sylvaticum (Huds.) B. & S. Schimper says of this species that it is dis- 
tinguished from denticulatum by its softer, less glossy leaves, shrinking when 
dry; by its dioicous inflorescence, long-cylindric striate capsule, beaked oper- 
culum and narrower annulus. Limpricht and Roth say that the capsules of 
sylvaticum are striate and of denticulatum not striate. Husnot says of both 
species, capsules smooth or striate. Abbe Boulay, one of the most careful of 
observers, says the same. Spruce and Dixon say that a striate capsule is always 
found on a monoicous plant. I do not believe inflorescence is a valid character 
for distinguishing species unless plainly correlated with other characters. I 
have examined several plants of a tuft and found them all female, only to 
examine another and find on it both antheridia and archegonia. Boulay says that 
he finds in the same tuft male plants, female plants, and others which are bisexual. 
I find both monoicous and dioicous plants with striate capsules. If we add to 
Schimper’s description, as given above, that the plants of sylvaticum are usually 
larger, duller or more yellowish green; leaves shrinking when dry so as not to 
overlap, or barely overlapping, we should have a description of a plant that 
every one would recognize as sylvaticum. As Husnot puts it: “If P. denticulatiim 
and sylvaticum always presented the characters I have indicated, their distinction 
would not be difficult; but one often finds plants that lack one or more of these 
characters. The characters indicated as separating the two plants are exceed- 
ingly variable, even in the case of the inflorescence.” To my mind sylvaticum is but 
a poorly delimited subspecies of denticulatum with all manner of common inter- 
gradations. Roeseanim^ latum and Rothii I consider in the same light. 

P. Roeseanum (Hampe) B. & S. {P. Sullivantia Schimp.) is another sub- 
species of denticulatum closely related to sylvaticum. Dioicous; scarcely com- 
planate, sometimes nearly julaceous, often brittle, leaf cells narrower, 15:1 ; beak 
of operculum shorter. 

P. iitum B. & S. Monoicous; smaller than typical denticulatum slen- 
derly long-acuminate, less strongly decurrent; capsules erect or nearly so, 
peristome without cilia. 

P. Ruthei Limpr. A fine large moss growing in low-lying coastal swamps of 
Long Island and probably elsewhere; leaves complanate with both sides of each 
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leaf incurved and clasping the base of the leaf above, asymmetric, about 
long; costa extending fWC the length of the leat. 

The Fissidens habit of the leaves gives the plants a peculiar easily recognizable 
facies when fresh, different from any monoicous forms I have seen inland, but 
approached by forms of denticiilatiim growing in similar situations in neighbor- 
ing localities. The leaves often bear brood bodies. Reported from Minnesota 
by Holzinger. 

P. latebricola (Wils.) B. & S. Slender, resembling Isopterygium in appear-- 
ance, in dense tufts of a light glossy green, yellowish when dried ; branches 
numerous, short ; leaves more or less complanate, concave, spreading, somewhat 
subsecund at end of branches, about long, ovate-lanceolate, rather slenderly 
acuminate, decurrent^ entire^ ecostate or nearly so ; median cells llnear-Hexuose, 
io-“i5:i; basal broader and shorter; deciirrerit alar cells Uirge^ clearly defined, rec- 
tangnlar, hyaline; numerous oblong-cylindric several-celled (about 4) brood-bodies are 
borne abundantly on the tips of the leaves and sometimes on other parts of the 
plant: dioicous; capsules small, erect and symmetric; peristome teeth distantly 

articulate, cilia lacking or rudimentary; annulus 
'I ^ small; spores in late autumn or summer. Swamps, 

^ about roots of trees, on decaying wood, hummocks 
of fern, etc. Distinguished from all the species of 
Isopterygium by its enlarged and decurrent alar cells. 

P. striatellum (Brid.) Lindb. Growing in rather 
dense dark green tufts; branch leaves, in Ameri- 
can specimens, squarrose-spreading, giving the plants 
the habit of a Campylium, long-acuminate from an 
ovate base, or sometimes elongated triangular- 
ovate, narrowed and strongly decurrent at insertion, 
especially above; costa short and double 
or lacking; median leaf cells linear-flexuose, 
short for the genus, ^-w:i; basal shorter and broader ; 
alar suddenly inflated, hyaline or colored, forming very 
distinct decurrent auricles: monoicous ; capsules in- 
clined and curved, always plainly striate when dry; 
spores, May-June. Common in swamps. In general 
appearance this species resembles Campyliim rather 
than Plagiothecium but the abundant striate capsules 
easily distinguish it from any of our Campylia, 

AMBLYSTEGIELLA Loeske 

Figure 200. Leaf and leaf apex tt it i • r v i t • t 

and base of Ptaghihedum striatet- ^ Usually treated as a section o\AmMystegiim,hut 

/?//« (From Bry. Eur.) differing from the true Amblystegia in the smaller 
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size, lack of central strand and in the slightly developed costa, which is either 
wanting or very faint. Nearly all our species, except adnata, have a tendency to 
become stoloniferous and the leaves on the stolons are much smaller than the 
normal leaves. Therefore, well-developed leaves should be sought for study. 


KEY 


Plants of the size and habit of Hypmm reptile; leaves reaching more than i»"" in 

*■ / , adnata. 

length 

Plants minute ; leaves not over o.6™"> in length ^ 

Plants growing on bases of hardwood trees; leaves reaching 0.6'™ in length . . . subtdts. 

Growing on stones, especially limestone; leaves usually less than 0 . 5 "'"' 3- 

Leaves narrowly triangular-ianceolate, not narrowed to insertion; alar cells at 

margin all longer than broad ; median ?-io:i 

Leaves narrowed to insertion; median cells shorter, alar quadrate +• 

Quadrate alar cells conspicuous; monoicous; capsules curved and inclined . . . . confervoides. 

Quadrate alar cells few, or lacking in some leaves; dioicous; capsules erect or ^ 

nearh- so 


Sprue e'u 



376 MOSSES WITH HAND-LENS AND MICROSCOPE 

A. subtilis (Hedw.) Loeske. Plants small, in thin closely woven dark-green 
mats; leaves rather distant, lanceolate to linear-lanceolate, slenderly long- 
acuminate, narrowed to the insertion, not decurrent, entire, appressed when dry, 
0.25-0.6™*^ long; costa short and faint or lacking; median cells oblong-hex- 
agonal, 2-3 :i ; alar cells quadrate to transversely elongated: monoicous; capsule 
oblong-cylindric^ nearly or quite symmetric and erect; annulus present; cilia rudimentary 
or lacking; spores from August to September. On bases of hardwood trees in 
cool swampy places ; not rare. 

A. confervoides (Brid.) Loeske is the only other one of our minute species 
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occurring with any frequency. It is a smaller plant than the last, growing on 
moist stones or ledges. Its leaves will average about % the length of those of 
subtilis, are ecostate and nearly or quite entire; quadrate or transversely elongated 
cells numerous; capsules curved and inclined; peiistome with cilia; spores in summer. 
By reference to Cheney’s figures it will be seen that he illustrates two forms: 
the ‘‘European” form with cells more elongated and apex more slender, and an 
American form with shorter and more Irregular leaf cells and broader acumina- 
tlon. My N. Am. Musci Pleur. No. 317 has the leaf cells of the “European” 
form and a leaf apex as slenderly acuminate as Cheney figures for A. Sprucely 
though not more slender than the confervoides of the Bry. Eur. Also the margin 
is plainly denticulate and the quadrate alar cells less numerous than figured. 
This form approaches A, Sprucei^ but Is plainly not that species because of the 
well developed area of quadrate alar cells and the curved capsules with well 
developed cilia in the peristome. No. 820 of Macoun’s Canadian Musci and a 
plant collected near Montreal by Dupret are the extreme form with the short 
acuminate leaves and short leaf cells figured by Cheney in /^, ic and id. In 
the various European authors consulted I can find no description which will fit 
this form; Indeed, at first sight it is difficult to believe it is the same species as is 
commonly described by Europeans. For this form I propose the name, forma 
brevifoiia. 

A. Spruce! is about the size of confervoides and grows on similar substrata. 
The leaves are somewhat serrulate and the apical cell usually long and narrow; the 
quadrate or rectangular alar cells are fewer, none transversely elongated and few 
as broad as long; median cells 6-8 :i; perichaetial leaves spinose-denticulate 
above: dioicous; capsules erect or nearly so; peristome without cilia. Rare. 

A. minutissima (Sulliv. & Lesq.) Nichols, is a very rare species differing 
from all the above in that the leaves are broadest at base, not being narrowed 
to the insertion, narrowly triangular-lanceolate, with no quadrate cells at the 
marginal angles. As figured by Sullivant the marginal alar cells are twice as 
long as broad; the median cells are 4-8:1 : monoicous ; capsules minute, 0.5*^^*^ 
long, ovoid, symmetric or slightly curved, turbinate when dry and empty; 
annulus and cilia present. “On limestone rocks in shaded ravines.” 

Leskea tectorum Yzr. flagellif era Best, is likely to be confused with the pre- 
ceding species, especially A, confervoides. It Is apparently more common than 
was known when I wrote up Leskea, The leaves of the flagella are ovate, acute 
to short acuminate ; median cells scarcely longer than broad,, and irregular in shape. 
At the angles is a large area of cells, quadrate, triangular, transversely elongate, 
etc. Cheney’s figures of confervoides, except ic- and li-, would fit this Leskea 
pretty well, but usually some fairly well-developed plants with costate leaves can 
be found in the tufts to identify them. 

A. adnata (Hedw.) Nichols. Larger than the preceding with the Jacks' .of 
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Hypnum reptile; growing in wide thin closely adherent mats of a dark green to 
yellowish green; stems creeping, closely branched; leaves crowded, erect-spread- 
ing, oblong-ovate, broadly short-acuminate, margins often recurved below, concave, 
entire or nearly so, about long; median cells subrhomboidal, 4-7:1; apical 
shorter; alar quadrate, very numerous, sometimes extending % the length of the 
leaf; the entire areolation unusually regular; costa faint or lacking: monoicoiis; 
perichsetial leaves dentate; capsule oblong-cylindric, inclined and curved; 
annulus present; operculum conic, not rostrate; peris- 
tome perfect; spores in summer. Common on stones 
and bases of trees. Distinguished from Hypnum reptile 
by its terete branches and entire short-acuminate leaves, 
from A, subtilis by its larger size and more numerous 
quadrate alar cells, curved capsules and perfect peris- 
tome. 

Plants growing on stones sometimes have the 
leaves as broadly ovate and abruptly short-acuminate 
as figured by Cheney (Fig. 202), 
with the quadrate alar cells very 
numerous and the cells of the 
upper one -third of ^ 
the leaf rounded dia- 'j\ 
mond-shaped as fig- 
ured by Sullivan t 
(Fig. 203). On trees 
the leaves are often 
more gradually nar- 
rowed to a longer 
acumen , becoming 
obong - lanceolate as 
figured by Sullivant. 

In this form the 
quadrate alar cells 
are much less numer- 
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Figure 203. Amblysiegiella adnata (From Suliiv. ”Icones") 


ous and the median and upper cells more elongated, much as figured by Cheney. 

Raphidostegiii.m Carolinianum admixtum has leaves very similar to those of some 
forms of this species, but the differentiated alar cells are less in number, with 
the lowest strongly inflated. Platygyrhm repens, when sterile, is often difficult to 
distinguish from A. adnata, but the more slender acumination and longer leaf 
cells of Platygyrhm will usually be sufficient for identification. Some of the forms 
intermediate between A. adnata and Hypnum reptile, or between A. adnata and 
cause one to wonder if they are not hybrids. 
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Some of the slen- 
der varieties of Hyp- 
niim ciipressi forme with 
nearly sym metric al 
leaves simulate A, 
adnata^ but the leaf 
apex in that species is 
often serrate, usually 
more slender and the 
upper leaf cells more 
elongated. 

SUBFAMILY 7. 

ENTODONTEAE 

Plants of large or 
medium size, none 
minute, typically hyp- 
naceous ; leaves not 
papillose, often con- 
cave or plicate or both; 
costa lacking or short 
and double ; median 
leaf cells linear; alar 
quadrate (in our 
forms): seta smooth; 
capsule erects straight^ 
not conspicuously con- 
tracted under the mouth 
when dry ; peristome 
with cilia rudimentary 
or wanting^ segments 
often narrow and basal 
membrane sometimes 
nearly lacking. 

This group has 

contained a heterogeneous collection of mosses of various relationships, their 
association being based upon the erect capsule and incomplete peristome. I 
have shown elsewhere that a degeneration of the inner peristome is associated 
with erect capsules even though it may not (as I think it is) be a result as well. 
There is no more t t'A.son \Nh.y Horn alothecium or CUmacium should be placed in 



Figure 204. a. Entodon cladorrhizans y , i. b. Branch X 5* v. Leaves 
X 20. d. Capsules X 10. t. E. seductrix X i. f. Branch X 5. g. Leaves 
X 20. h. Capsules X 10. j. Leaves of Brae hytheciiitn acuminatum X 20. 
j. Capsules of the same X 10. 
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this subfamily than there is for doing the same with 
Brachythecium acuminatum or even Plagiothecium latebri- 
cola. 

KEY TO GENERA 

I. Plants robust, glossy yellow-green; leaves sym- 


metric but very concave . Entodon. 

Plants slender, dark green, rarely glossy .... 2. 

2. Leaves somewhat falcate, ends of branches curved 

when dry Pylaisia. 

Leaves not falcate, branches not curved ..... Platygyrium, 


ENTODON C. M. {Cylindrothechm B. h S.) 

Growing in wide intricate glossy yellow-green mats ; 
stems densely leafy, turgid with the very concave leaves 
or in most species somewhat flattened. Leaves nearly 
entire or very slightly serrate at apex, very concave, 
not striate or plicate when dry., ecostate or with costa 
very short and double; leaf cells linear, enlarged and 
quadrate at the basal angles : capsules cylindric, erect 
and symmetric; operculum conic to conic-rostrate, 
annulus usually large and conspicuous, remaining 
attached longer than is usually the case; peristome 
with cilia rudimentary or wanting and segments narrow., 
basal membrane usually very narrow. 

Their brilliant color and flattened habit (julaceous 
in E. seductrix) render this genus easy of recognition. 
The leaves are so much nearer together than in most 
other flattened forms, that one is not likely to put 
them with forms like Plagiothecium. In fruit Brachy- 
^ecium acuminatum is our only moss likely to be mis- 
placed in this genus. 

KEY 

1. Leaves gradually narrowly acuminate; segments 

of endostome adhering to the teeth .... bremsetus. 
Leaves merely acute or apiculate; segments free . 2. 

2. Leafy stems and branches rounded (terete) . . seductrix. 

Leafy stems flattened 3 . 

3. Plants robust; capsules 3-5'^'" long, 5“6:i, peris- 

tome teeth not papillose above . ... . . cladorrhtzans 
Plants more slender; capsules 2.5”'^ long, 4:1, 

teeth papillose compressus. 

pEiGXiV^.E 20$. ^Entodon” seductrix ( From Sulliv.i,^’^ leones^’) 
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E. seductrix (Hedw.) C. M. is readily known from all other species 
of Entodon by its cylindric julaceous stems and branches, although it varies 
greatly in many respects. It grows in wide glossy yellow-green mats ; branch 
leaves imbricate-appressed, oblong-elliptical to ovate, about i. 2-0.7^”^, short- 
apiculate, entire or very slightly denticulate near apex ; costa short and double ; 
median cells linear, quadrate alar cells numerous : monoicous ; capsule cylindric, 
3 ^ 3 - 5 ^^ ^-^ 6 : 1 ; annulus of two or three rows of small cells obscured by the base 

of the teeth; teeth of peristome short and very characteristic^ as illustrated in Fig. 
205; deeply inserted and with few articulations above; segments linear, about the 
length of the teeth. Sullivant’s figure of the mouth of the capsule shows the 
annulus cells as a part of the capsule wall, but two or three rows of these have 
the structure of annulus cells. The spores mature in autumn or early winter. 
Common, especially In the southern part of our range, on rotten wood, soil, 
bases of trees, etc. 

Var. lanceolatus Grout. Stem leaves ovate-lanceolate, acute; branch leaves 
broadly lanceolate, tapering gradually to the serrate acute apex; median 
cells 12:1; capsule 3-5^"^ long, about 8:1. On rotten wood. Hanging Rock, 
III 

Var. minor (Aust.) Grout. Entire plant much reduced, dirty green: leaves, 
seta and capsule shorter than in type; capsule 1.5-2"^^^ its length about 

3 times its diameter. Ohio (Sulliv.); near Augusta, Ga. A portion of No. 
388 of Sulliv. and Lesq. Muse. Bor.-Am., in Columbia Herb., 
issued as Cylindrothecium compressum Br. and Sch. Is this variety. 

Var. Demkrii (Ren. & Card.) Grout. Cylindrothecium Demetrii 
Ren. & Card. Stems irregularly divided and branched, strongly 
complanate-foliate, slender, having almost exactly the facies of 
£. compressiis; leaves ovate, gradually acute, very entire; peris- 
tome teeth often irregularly perforate. On stones at top of well, 

Emma, Mo. 

E. cladorrhizans (Hedw.) C. M. This is our only other 
common Entodon; readily recognizable by \is glossy yellow-green 
color and broadly flattened appearance; branch leaves oblong-ovate, 
reaching 1,5 by 0.8«^™, acute, nearly entire, very concave; quad- 
rate alar cells numerous. The peristome teeth have about the 
usual number of articulations for a hypnaceous moss, not papillose ; 
annulus large; spores maturing In autumn. Typically growing on 
rotten logs, sometimes found on soil or roots of trees. 

E. compressiis (Hedw.) C. M. has much the same appearance 
as the last, but is very much more slender; branch leaves only i.i 
by capsules shorter and peristome teeth densely papillose above 

with minute papilla. With much the same habitat and range as 



Figure 206. 
Peristome of £%• 
todon cladorrht- 
zans . (From 
Sulliv. leones”) 
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the last but rather rare and infrequent. Not reported north 
of Rhode Island. 

E. brevisetus (Hook. & Wils.) J. & S. is a rare species 
with the characteristic habit of the genus but with the leaves 
long-acuminate and the segments of the inner peristome adherent 
to the teeth after the manner of Pylaisia Schimperi. Extending 
over the most of our range, but rarely found. There seem 
to be some indications that it prefers a limestone country. 
The incomplete formations of the inner peristome in this 
species and in two species of Pylaisia are of great interest, as 
showing a step in peristome degeneration in an erect capsule 
between the condition in which the segments are narrow and 
cilia lacking, as in most Entodons, and the condition of 
complete suppression as in Leucodon. 

PLATYGYRIUM B. & S. 

P. repens (Brid.) B. & S. The microscopic structure of 
this plant is so like that of Entodon that I placed it in that 
genus in my monograph (Bull. Torr. Bot. Club 23:227), but 
the dark-green scarcely glossy appearance and the small 
terete branches much more closely resemble Pylaisia than Entodon. 

From Pylaisia this species is distinguishable by the fact that the leaves are 
not at all falcate-secund and the branches are little if any curved at the ends. 
The ends of the branches often bear gemmae in the axils of the leaves. The 



com press us (From 
Sulliv. leones”) 
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leaves are 0.7-1. 2 by oblong-ovate to oblong-lanceolate, closely imbri- 

cate when dry, acute to acuminate, slightly concave with margins entire and 
reflexed below, not striate or plicate; costa lacking or short and double; apical 
cells rhomboidal, median linear, 8:1; quadrate alar cells numerous and extending 
up the margins: capsule erect, 4:1 ; annulus large; peristome teeth hyaline- 
margined; segments linear with scarcely any basal membrane; spores in early 
autumn. Common on bark of trees, decaying logs, and stumps. 

The novice might possibly mistake sterile plants for Jmblystegiella adnata, 
but the plants are larger, less pinnately branched and otherwise' different in 
general appearance, with much longer median leaf cells and more slenderly 
acuminate leaves. 

PYLAisiA B. & S. (Not Desv.) 

A genus of tree-growing mosses sometimes found on fallen trunks, usually 
easy of recognition by reason of their slender branches, curved when dry and 
almost hooked at the ends by reason of the falcate-secund leaves and also by 
their small erect and cylindric capsules, having very degenerate inner peristomes; 
cilia lacking (or very rudimentary in ) and often having the segments 

adherent to the teeth. The leaves are ecostate or with costa short and double, 
concave, entire or slightly serrulate above. The annulus is much narrower than 
in Platygyrium or Entodon (except E. seductrix). 


KEY 

1. Segments of endostome free from the teeth ? 

Segments of endostome wholly or partially adherent to the teeth . 3. 

2. Operculum conic ; quadrate alar cells few polyantha. 

Operculum short-beaked ; quadrate alar cells numerous siibdenticulata, 

3. Segments partially adherent; spores 1 8-24/^ Schimpen. 

Segments wholly adherent ; spores 25-70M intricata. 


P. polyantha (Schreb.) B. & S. This is a moss with a typical hypnaceous 
peristome except for the rudimentary cilia and the absence of the fine trans- 
verse lines at the base of the teeth. The American plant is very close to the 
European P. polyantha^ but it differs constantly in the shorter broader and more 
abruptly-acuminate leaves. The length of the leaf of the European plant aver- 
ages 1.5'"'", while the average length of the leaf in the American form is only 
in length. In examining hundreds of American specimens I found but one leaf 
measuring 1.4mm in length. It grows in glossy yellowish green intricate mats; 
stems 2 to locm long, rarely longer, creeping; branches 0.5 to 1'=™ long, erect or 
ascending; branch leaves somewhat falcate-secund, loosely imbricate when dry, 
broadly ovate-lanceolate, i-i. 3 xo.4-o.5mm, more or less long-acuminate, entire, 
slightly concave, ecostate, or costa very faint, short and|double ; leaf cells linear- 
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rhomboidal; median cells 8:i; quadrate alar cells few; 
stem leaves broader, more abruptly acuminate: capsule 
oblong-cylindric, 2.5'^^ 3*5"4*i5 operculum to 

conic-apiciilate ; annulus very narrow and easily detached, 
of one row of cells; teeth of peristome linear-lanceolate, 
closely and regularly articulate, submoniliform and 
slightly granular above ; segments as long as teeth^ linear- 
lanceolate^ more or less split when old, granular-rough- 
ened ; spores in autumn and winter. Apparently widely 
dikributed in Canada and along the northern border of 
the United States in mountainous regions, but rather 
infrequent and local. 

P. subdenticulata Schimp. is a rare and little known 
species closely related to forms of P, polyantha ; distin- 
guished by the smaller size, beaked operculum, absence 
of cilia in the peristome and by the numerous quadrate 
alar cells. 

P. Schimperi R. & C. (P. intricat a B & S.) 
Growing in thin dark green mats ; leaves ovate-lanceo- 
late, reaching i.i by more or less long-acuminate, 

nearly entire; quadrate alar cells numerous^ bordering the 
lower one-third of the leaf: capsule about 2^^^ long, ovoid 
to ovoid-cylindric; segments of the peristome adherent to the 
teeth for the lower two-thirds^ split below and united above 
between the points of the teeth; spores maturing in autumn. 
Common and specially addicted to trees in the open, 
apple trees, shade trees and the like. 

P. intricka (Hedw.) R. & C. (Not B. & S.) (P. vein- 
tina Schimp.) Less common than the preceding, which 
it resembles; growing on trees in cool woods, lighter 
colored with leaves narrower (o.8~i.2 by 0.3*^'^^); less ap- 
pressed when dry. In addition to the distinctions given 
in the key, the number of quadrate alar cells is much smaller^ 
so that the species can be distinguished by this character 
atone. 

The mix-up in names between the last two 
species is due to the fact that the plant named 
intricatum by Hedwig was what almost all recent 
authors have called velutina. (Fide Cardot.) 

^ ^ 

Figure 209. Pylama intricata R. & C. (From ^ 

Sulliv. 'Ucones ) 
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Family 23. Fabroniaceae 

Smallest and most delicate of the Pleurocarpi 
except Amblystegiella, Mostly plants of warmer 
regions, growing in rather thin tufts, often 
glossy. Stems without central strand, creeping, 
producing many erect and simple or somewhat 
divided branches; paraphyllia lacking; branches 
densely leafy; leaves soft^ rarely or not at all 
complanate or secund, closely imbricate when dry, 
not decurrent or plicate, ovate to ovate-lanceolate, 
acuminate, entire in some species, ciliate-dentate 
in others; costa lacking or single and extending 
% length of leaf; leaf cells thin-walled (except 
Habrodon), median linear-rhombic to hexagonal; 
basal and alar often quadrate to short rectan- 
gular; none papillose: capsule erect and symmet- 
ric, cylindric to ovoid, often strongly contracted 
under the mouth when dry and empty; peri- 
stome single or double, the outer i6 teeth often 
united in pairs and reflexed as in Orthotrichiim; 
segments of inner peristome, when present, 
narrowly linear. Rare in our range, usually on 


trees. 

KEY TO THE GENERA 

1. Leaves ciliate-clentate ......... Fabronta, 

Leaves entire 2. 

2. Leaves costate; leaf cells thin-walled , . Anacamptodon, 
Leaves ecostate; leaf cells thick-walled . . Habrodon, 


ANACAMPTODON Brid. 

A. splachnoides (Froelich) Brid. Our only 
species, dark green; leaves ovate-lanceolate, acu- 
minate, entire ; leaf cells rhombic - hexagonal, 
quadrate to rectangular at base : seta long; 

annulus lacking ; peristome double; teeth approach- 
ing each other in pairs and reflexed .when dry; seg- 
ments filiform with no basal membrane ; spores 
papillose, maturing in June. Moist cavities in 


Figure 210. AnacamptoJofi splachnoiJei {¥vom Bry, Eur. ) 
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decaying wood^ especially knotholes in living trees. Widely 
spread but extremely local and occurring in limited quanti- 
ties. In some of our forms the leaves are not so long-acumi- 
nate as figured, being scarcely more than acute. 

FABRONIA Raddi 

Very small and delicate, leaves often ciliate-dentate. The 
only species likely to be found in our range is 

F. octoblepharis (Schleich.) Schwaegr. Leaves as figured: 
peristome single with teeth united in pairs as in Orthotrichum, 

Central states to Minnesotaand southw^ards, rare. There are 
several species of Fabronia in the southern states. 

HABRODON Schimp. 

H. perpusillus (DeNot.) Lindb. {H, Notarisii Sch.). 

Habit and mode of growth of Fabronia; leaves spreading 
when moist, closely imbricate when dry, ovate to ovate-lan- 
ceolate, ecostate, entire or slightly crenulate, leaf cells thick- 
walled ; median fusiform; basal and marginal quadrate to Figure an. Leaf of 
subrectanguiar, more or less rounded by the thickening of Fabronia octoblepharis, 
the cell walls : inner perichaetial leaves erose-dentate ; capsules 
ovoid; annulus broad; peristome single, of narrow deeply inserted teeth* 
Trunks of trees, Central states, very rare. The minute size of the plants pre- 
vents confusion with species of the Leucodoniacea having a somewhat similar leaf 
structure. 

Family 24. Leucodontaceae 

Tree-growing mosses, rarely found on rocks, often julaceous and glossy; 
main stems slender, creeping, irregularly branching; secondary stems numerous, 
horizontal to drooping and outwardly curved, paraphyllia lacking in most 
species; leaves of secondary stems ovate to ovate-lanceolate, concave, costate 
or ecostate, entire or nearly so, closely imbricate when dry, spreading when 
moist, not papillose; leaf cells short, roundish-oval 'to fusiform in the middle 
portion of the leaf: perichaetial leaves long-sheathing, seldom much shorter than 
the seta and often extending beyond the capsule; capsules erect and sym- 
metric, mostly ovoid; peristome simple. 


KEY TO GENERA 

I. Secondary stenis little branched ; calyptra not hairy . . Leucodon, 

Secondary stems freely branching, often subpinnate ; calyptra hairy . . . . . . . Forsstrmnia. 
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LEUCODON Schwaegr. 

The various species of Leucodon grow almost exclusively on the bark of 
deciduous trees, very rarely are any found on dry rocks. The Leucodons are 
seemingly able to do without moisture for considerable periods, as they rarely 

or never grow at the 
base of trees, but at 
a height of five or 
six feet and above. 
The main stems are 
long, slender, branch- 
ing, almost filiform, 
with minute leaves 
and abundant rhiz- 
oids. The secondary 
stems are numerous, 
suberect, horizontal, 
or hanging down- 
ward and curved out- 
ward, usually jula- 

ceous and nearly 
simple ; paraphyllia 
lacking ; leaves many 
ranked, concave, with 
margins recurved be- 
low, ecostate, entire 
or slightly serrulate 
at apex, closely ap- 
pressed when dry, . 

s p r e a ding w hen 
moist ; leaf cells thick- 
walled ; several rows 

of marginal cells 

roundish - quadrate 
the lower median 
linear- f u sif ot m , 
gradually ' changing 

Figure 212. a,tb, c. Apices oi \tzvt% oi Leucodon julaceuSy L. sciu- tO OVal at the apCX 5 
roiiies and L. brachypus respectively X 250. d, e, f. Upper-median, median- knQql T p I 1 q n f f* p n 

basal, and a ar cells respectively of L. brachypus X 250. g. Secondary stem c c 1 1 u i i g ii 

L. sciuroldes having flagella X 3. h. Flagellum of L, sciuroides X 50 brOWIlisIl or reddish 
[. Leaves oi L. sciu*otdts Xjo. j. oi L. julaceus X To. k. Leaf of L. ,, . . 

brachypus X 10. • ' ' J e.U O W . . DlOiCOUS., 
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Calyptra cucullate, smooth, often attached below the capsule by the connate 
base; capsules exserted or emergent, erect and symmetric; peristome ap- 
parently simple; teeth 16, articulate and papillose, bifid or occasionally trifid; 
inner peristome reduced to a narrow inconspicuous membrane. We have three 
species, only one of which, L. sciuroides^ is European. 


KEY 

1. Leaves ovate-elliptical, abruptly short-acuminate julaceus. 

Leaves ovate to ovate-lanceolate, gradually longer-acuminate 2. 

2. Seta much shorter than perichaetial leaves ; secondary stems well-developed, rarely 

flagellate brachypus. 

Seta longer than perichietial leaves; secondary stems less developed, often bearing 

numerous flagella sciiiroides. 


L. julaceus (Hedw.) Sulliv. This species is typically southern, extending 
north to southern New England and corresponding latitudes of the eastern 
United States. The secondary stems are typically shorter than in the other two 
species, the branches very terete, julaceous when dry; the leaves closely ap- 
pressed and imbricate, not at all secund, ovate-elliptical, abruptly short-acumi- 
nate, very concave, scarcely plicate, serrulate at apex; upper median leaf cells 
markedly shorter and broader than in the other two species : capsule long- 
exserted as in L. scmroides ; annulus none; teeth bifid at apex. Easily recognized 
by its perfectly terete stems and smaller, scarcely plicate, abruptly acuminate 
leaves. 

L. sciuroides (L.) Schwaegr. Forming tufts or mats of brownish green, 
lighter green at the tips of the secondary stems, which are terete and julaceous, 
more or less drooping and curved upwards at the ends, rarely long, usually 
not over frequently producing such a great number of flagelliform small- 
leaved branches as to cause the plant to appear deformed ; leaves of secon- 
dary stems slightly secund, ovate-lanceolate, somewhat decurrent, long and 
slenderly acuminate, entire, plicate with several folds: seta about 8™^ long; 
capsule exserted; annulus present; teeth entire or split toward the base. Very 
rarely fruiting. 

Easily distinguished from L, julaceus by the dififerent shape of its leaves. It 
fruits so rarely that it has to be differentiated from L. ^r^r^ypz/5, which it closely 
resembles, by its leaf apices. The acumination of the leaves is longer and more 
slender than that of L. brachypus and is also entire. The upper median cells are 
also usually a little more elongated. The secondary stems also are much shorter 
than those of well-developed L. brachypus. Probably common in northeastern 
United States and eastern Canada, but not often collected or else confused with 
L. brachypus. Collectors should be on the lookout for it. In examining 
leaves for serration, several should be examined, as the leaves of L. brachypus 
■ zjid' L. julaceus are sometimes nearly entire. 
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L. brachypus Brid. Secondary stems averaging longer and larger than in 
the preceding species, less frequently branched; leaves more strongly secund, 
plicate but with fewer folds than in L. sciuroides ; the acumination is serrulate 

and not nearly so slender and pointed 
as in L. sciuroides; seta long, 

wrapped up in the perichsetial leaves, 
which over-top the emergent capsule; 
annulus lacking; teeth bifid at apex; 
spores in winter. 

Has about the same ranges as 
the last, but extends farther south. 
Abundant and frequently fruiting in 
the mountain regions of northeastern 
United States. It extends to Georgia 
along the mountains. A form from 
Stone Mountain, Georgia (j. K. Small), 
is much more slender than the usual 
northern form, 

FORSSTRffiMIA Lindb. 

(Lepiodon of L. & J. Manual) 

Much like Leucodon^ but distin- 
guished in all our species by the abund- 
ant branching of the secondary stems and by the hairy calyptra. Many species 
have strongly costate leaves and most are less glossy than Leucodon, 

F. trichomitria (Hedw.) Lindb. is the only species at all frequent within our 
range. Its leaves are difficult to distinguish microscopically from those of 
Leucodon brachypus or L. sciuroides^ but the duller color, subpinnate branching 
and more loosely imbricated leaves will usually enable one to recognize it in the 
field; spores in winter. Other structural details are showm in plate 86. Rather 
infrequent and local. 

Var. immersa (Sulliv.) Lindb. is a common southern form which may possibly 
be found in the southern part of our range. The leaves sometimes show traces 
of a costa and the capsules are immersed in the perkh^efuil leaves. 

F. Ohioensis (Sulliv.) Lindb. is a rare species of the Central States, more 
slender than the last; costa reaching the middle of the leaves and seta plainly 
longer than the perichsetial leaves. 

Cryph^a ghmerata B. & S,, a common plant of the southern states, though 
more slender than any of the species'of this family mentioned above, has a similar 
leaf structure and might be sought here. The leaves are costate and the costa 
of the is excurrent : capsules immersed,; seta hardly perceptible; 

znnulns Izvgtr peristome doiibie. On tvtm. 




Figure 213, a. Plant of Leucodon brachypus X 
1. b. Leaf of L. brachypus X 20. c. Sporophyte of 
L, brachypus X 10. d. Leaf of L. julaceus X 20. 
e. Sporophyte of L. julaceus X 10. f. Capsule of 
L. julaceus X 10. 
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Family 25. Neckeraceae 

Mostly growing on rocks and trees. Primary stems creeping and defoliate; 
secondary stems erect, horizontal, or pendent, irregularly to pinnattly blanching; 

leaves large, ovate-lanceo- 
late to lingulate or cultri- 
form, acute, obtuse or 
apicLilate, ecostate or with 
a slender costa; leaf cells 
not papillose, short, rhom- 
bic to linear, quadrate to 
roundish on the margins. 
Calyptra smooth or hairy; 
capsule erect and symmet- 
ric, immersed or emergent, 
rarely with seta longer 
than perichastiiim ; per- 
istome single or double. 

KEY TO GENERA 

Leaves ciiltriform, cos- 

tate in onr species . Homalia. 
Leaves ecostate . . . Neckera, 


HOMALIA (Brid.) 

B. & S. 

Leaves cost ate and 
capsule long-exserted, 

H.JamesiiSchimp. Very 
loosely tufted, often strag- 
gling, shining yellow-green; 
branches very sirongiy com’ 
planate’foliate; leaves cultri- 
fcrm, minutely , serrulate 
above the middle ; costa 
faint, reaching half way or 
more ; lower, median leaf 
■cells linear-fusiform.;' apical 
and marginal broadly rhoni’ 

long: 



Figure 


214, Homalia trichomamides. (Schreb.) B. & S. 
(From Bry. Eur.) 


boidal^ as broad, as- 
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monoicous ; capsules exserted on a fairly long seta; peristome double; segments 
narrow^ as long as teeth or longer; cilia rudimentary or none; annulus present; 
spores in autumn, rather infrequently produced. Our plant is very close to the 
European H. trichomanoides^ differing in minor character only, so that the figure 
of that species answers equally well for our own Jamesii, H. Macounii C.M. is 
in all probability a synonym of H. Jamesii, 

This species is an extremely pretty moss and is frequent on moist rocks in 
the mountains. By reason of its strongly flattened branches it resembles a 
Fissidens or an hepatic, but a microscopical examination will readily show the 
difference. It often grows on the underside of overhanging rocks in cool moist 
ravines; here it is often found in single strands, producing a very pretty effect. 

NECKERA Hedw. 

Plants usually large (excl. gracilis)^ growing on trunks of trees or rocks; 
primary stems creeping, often stoloniferous; secondary stems erect to pendent, 
often pinnately branched, usually complanate-foliate ; stems and branches some- 
times flagelliform ; leaves often transversely undulate, ovate-lanceolate to oblong 
or Ungulate, frequently unsymmetric, ecostate or nearly so; leaf cells broadly 
rhomboidal at apex and upper margins, changing to linear-oblong or linear- 
flexuose at base; capsules immersed or exserted; peristome double, the inner a 
short membrane with short segments or with segments longer and narrowly 
linear, cilia wanting; annulus lacking. 

KEY 

X. Leaves ovate-lanceolate, undu- 
late, acute pennata. 

Leaves oblong, not undulate, 
rounded at apex, often 

apiculate 2. 

2. Plants nearly or quite as stout 

as in pennaia complanata. 

Plants filiform gracilis. 

N. pennata (L.) Hedw. Plants 
large; secondary stems in 

length; branches obtuse or rarely 
attenuate ; leaves ovate - lanceolater 
acute to acuminate, strongly undu- 
late, entire or slightly denticulate above; costa short and faint; capsules 
abundant, immersed ; teeth of peristome often united at tips and more or less 
irregularly divided; segments short and imperfect as figured under var. oHgo- 
carpa; spores in summer. 



Figure 215, Neckera pennata X i ; leaves X 10; 
capsules, with and without perichaetial leaves X 10. 
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Figurf. 2 1 6 . Neckera pennata atifrocarpa (From Bry. Etir.) 

This species is found almost exclusively 
on the trunks of deciduous trees in cool 
moist woods. It is rarely found on ledges or 
cliffs. It is a common plant in the habitat 
described above, rarely growing near the base of a tree, 
but nearly 


Jo 


always growing 
above the region 
occupied hy An- 
omodon or Lcskea 
and extending 
upward to a 
height of 
from 25-50 feet according to the 
height of the trees and the density 
of the woods. This species is 
easily recognized by its flattened 
branches, wavy leaves, and im- 
mersed capsules. 

Var. oligocarpa ( Bruch ) . Plants 
smaller with branches attenuate 
to flagelliform asfigured: capsulesf 
like the species. Rare; found in 
cool shaded places, usually in 
mountains. 

N. complanata (L.) Hueb. is a 
rare subalpine species, rarely, if 
ever, fruiting in America. The^^ 
oblong leaves not undulate, and 
rounded at apex and apiculate, dis- 
tinguish it at once from pennata. 
The capsules when produced are 



Figure 217. Neckera complanata (From Biy, Eur.) 
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long exserted as figured. The branches are often flagellate and the branch 
leaves are often narrower than the leaves figured. 

N. gracilis (James) Kindb. {Homalia gracilis, James) is a very rare moss 
growing on cool shaded rocks. It is almost filiform, freely and irregularly branch- 
ing; stems and branches flagellate ; the best developed leaves are oblong to 
cultriform, rounded at apex and more or less apiculate ; leaf cells much shorter 
than in our other species of Neckera, the lower median being oblong-hexagonal 
to rhomboidal, 2-5:0. 

Family 26. Fontinalaceae. Water Mosses 

Aqiiatic, floating, usually slender, attached at base of stems only, often very long, 
dark to blackish green, especially below. Central strand lacking in the stems. 
Leaves ecostate in Fontinalis, costate in Dichelyma, mostly decurrent, entire or 
slightly denticulate at apex; leaf cells rhomboid-hexagonal to linear-flexuose, 
broader and shorter at base of leaf and often at apex also. Seta short; capsule 
immersed in the pericbdetial leaves or shortly exserted^ without neck or stomata ; annulus 
lacking; peristome double, the outer composed of 16 teeth, the inner of 16 linear 
divisions more or less completely united by cross strands at regular intervals, forming a 
regular net or trellis through the meshes of which the spores gradually escape. 

Although mosses belonging to several other families are aquatic, the mosses 
of this family are most emphatically entitled- to the name of Water Mosses, as 
the members of the family are either submerged all the time or attached to 
objects that are submerged at high water. 

KEY TO THE GENERA 


Costa lacking, leaves mostly symmetric Fontlnaiis, 

Costa present, leaves mostly falcate-secund Dkhelyma. 


FONTINALIS Dill. 

Stems usually denuded of leaves belovc, long slender and floating, freely branched, 
usually blackish green, except the latest grovcth-, leaves ecostate, sometimes nearly 
flat, but usually strongly concave to nearly tubular. (The young undeveloped 
leaves at the ends of the shoots are always convolute.) Median leaf cells linear, 
often long and narrow; alar cells subrectangular to subhexagonal, forming more 
or less distinct auricles. Dioicous; capsules sessile, little exceeding the perichcetial 
leaves; outer peristome teeth long, sometimes united at apex. 

All our species are submerged, some grow attached to stones and sticks in 
swift brooks, others in ponds and sluggish streams. Rarely, if ever, are they 
found in stagnant water. By reason of the peculiarities named 'the genus is 
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easy to recognize, but the species are often difficult or impossible to distinguish 
without authentic specimens for comparison as there is relatively very little 
difference in the areolation of the leaves. I have treated somewhat in detail our 
five most common species, but we undoubtedly have within our range as many 
more generally recognized species, but these are either rare or very difficult to 
distinguish. Some of these rarer species I have treated by comparing with the 
common species which they most strongly resemble and with which they are 
most likely to be confused. 

I have used to a very great extent the monograph of the family by M. Jules 
Cardot and hereby acknowledge my indebtedness to him, although 1 must con- 
fess that his eyesight for specific distinctions seems to be considerably more 
acute than mine. The difficulty of identifying sterile and poorly developed 
forms is emphasized by the fact that all the older American exsiccati are badly 


mixed. 

KEY 

1. Plants very large, leafy stems triangular, diameter; leaves keeled .... gtgantea. 

Plants much smaller, not evidently three-cornered, leaves concave but not keeled . 2. 

2. Plants very slender and rather rigid ; leaves oblong-lanceolate to narrowly lanceolate. 3. 

Plants much stouter ; leaves broader, oblong-lanceolate to ovate , 4. 

3. Stem and branch leaves markedly different ; stem leaves 4-6”^”* long, very long 

and slenderly acuminate SuHwantn. 

Stem and branch leaves little different, 2-3"”» long, much less slenderly acuminate, dalecarlua. 

4. Leaves distant, loosely erect-spreading, usually plane or slightly concave above, 

somewhat acuminate, acute or somewhat obtuse, soft Lescurii. 

Leaves less spreading, closer, concave and often cucullate above, less slenderly 
acuminate, more broadly obtuse, more rigid 


F. gigantea Sulliv. is very common in cool brooks in most places. It is most 
distinct by reason of its large turgid three-cornered stems and branches, which 
sometimes reach 3dm in length. The deeply concave and keeled leaves reach 8'”"' 
in length; median cells 6-15:1; alar subrectangular, somewhat inflated; for per- 
istome, see Plate V, Fig. 17; spores in summer. (See Plate LXXXVIII.) 

F. Lescirii Sulliv. Plants soft and loose; stems 3-4“*™ long, much denuded 
at the black base; leaves distant, erect and open or loosely imbricated, soft, 
concave and clasping at base, usually plane above, rather slenderly acuminate 
for the genus, ovate-lanceolate to oblong-lanceolate, acute or subobtuse, usually 
a little denticulate at the apex, 3.5-7"’"' long; median cells 12-15:1, the upper 
shorter; alar enlarged, oblong, inflated, forming distinct auricles: upper peri- 
chastial leaves broadly ovate, rounded obtuse, longer than the capsule before 
maturity ; peristome teeth reddish orange, of 20-28 lamellae, papillose ; trellis of 
inner peristome imperfect, slightly appendiculate. Not rare in cool brooks and 
ponds, but less frequent than the other species described, except 
South in the mountains to Alabama. Often difficult to distinguish from the 
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next, from which it differs chiefly in the softer, less concave leaves, more slen- 
derly acuminate and less obtuse, and in the more papillose peristome teeth with 
more (20-28) lamellae. 

F. Novae-Angli^ Sulliv. Plants firmer than in.the last, of about the same size, 
leaves rather closer, more closely imbricated, ovate-lanceolate to oblong-lanceo- 
late, concave and usually with borders inflexed, often cucullate at apex, usually 
rounded-obtuse but sometimes subobtuse or apiculate, usually denticulate at 
apex only, 2.5-4"’'" long; median cells 8-20:1, alar 
inflated, oblong, subhyaline or colored : upper peri- 
chaetial leaves ovate-suborbicular; peristome teeth 
“purple,” with 18-20 lamellae, slightly papillose; 
trellis imperfect, the cilia united at the summit only; 
spores smooth. Common in brooks throughout, 
probably our most common species. 


Figure 217. Fontinalis Nova-AngVne Figure 218. foniinaiis dalecarlica 

(From Sulliv. ^Ucones”) (From Bry, Eur.) 

F. Cardoti Ren. is a recently described species of wide distribution and it may prove fairly 
common. It is closely allied to Not^a-Anglm, itova which it differs in being considerably larger and 
more densely foliate; leaves imbricated, with thicker ceB walls ; perichmtial leaves entire, not lacerate 
when old; operculum longer; peristome teeth more papillose with fewer lamellm (ij-ib); spores 
brownish and finely miiriculate. 

F. dalecarlica B. & S. Stems 1-4^^ long, much subdivided and branched, 
slender, attenuate, at the ends; leaves rather close, erect-open to. loose,ly imbri- 
cate, oblong-lanceolate to narrowly lanceolate, more or less long-acuminate, 
acute or narrowly obtuse, ■entire;Gr. subdenticulate a,t. apex:, conca\-e with margins. 
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rolled inwards, 2-3™'" long; median cells narrow, attenuate, 15-20:1; alar cells 
somewhat inflated, subrectangular to subhexagonal: upper perichaetial leaves 
usually somewhat narrowed at apex, apiculate, finally strongly lacerate; peri- 
stome reddish orange, sometimes brownish; teeth granulose with 15-22 
lamellae; trellis imperfect; spores in summer, lightly muriculate. Common. 
Easily distinguished from all our other common species by its slender 
habit and narrow leaves. It is often found growing intertangled with F. Nova-- 
A ngli^e. 

F. Sullivantii Lindb. {F. Lescurii var. gracilescens Sulliv., non var. ramosior 
Sulliv.) Very slender, regularly pinnate with distant attenuate branches; leaves 
very distant; stem leaves soft, somewhat concave, lanceolate, and narrowly 
long-acuminate, acute or subobtuse, entire or slightly denticulate, 4-6'"'’' long; 
branch leaves much smaller, 2-3mm long, more rigid, concave, canaliculate, 
acuminate: operculum conic, long-acuminate; peristome teeth lightly papillose; 
spores very finely muriculate. Not common. Apparently more frequent near the 
coast than inland. All specimens referred to F. disliclia Hook. & Wilson from 
our range belong to this species so far as is known to M. Cardot. 

F. biformis Sulliv. is a rare but very interesting moss. The leaves are of two kinds, the so- 
called “vernal” leaves, which are so nearly like those of F. Lescurii and f. No'va-Anglia as to be 
confused with them by some of the best bryologists ; and the so-called “summer” leaves which are 
much smaller and narrower, convolute and tubulose above, the inrolled edges overlapping. When 
fresh and floating the “summer” leaves often appear plainly three-ranked and arc quite widely spread- 
ing. This form is easy to recognize. The “vernal” leaves are probably the leaves of young plants 
or shoots and the others the leaves of adult plants. Widely spread ; New Hampshire, British Colum- 
bia, Florida, but often incorrectly reported. 

DICHELYMA Myr. 

Plants growing near the edge or surface of the water, generally submerged 
at high water, shorter than Fontinalis with the appearance of Drepanodadiis ; 
leaves three-ranked, costate, narrowly lanceolate, secund to falcate-secund ; leaf 
cells narrow, linear; basal shorter, brownish, not forming auricles. Dioicous; 
perichaetium very long, cylindric, the leaves convolute, very long, spirally twisted, 
ecostate; seta of moderate length enclosed by the perichaetial leaves, sometimes 
longer and sometimes shorter than the perichaTium; peristome much as in 
Foniinalisj but the teeth shorter than the inner peristome. 

KEY 


1. Costa long-excurrent , . capiilaceuni. 

Costa subpercurrent to shortly excurrent 2. 

2. Capsule extending beyond the perichaetium ; trellis of inner peristome perfect . , . faicafum, 
Perichietium exceeding capsule and seta in length ; divisions of inner peristome tree 

, or, united at summit only . . , ... /, . . / . ■. . .pallescens, 
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D. paliescens B. & S. Plants lighter in color, sometimes yellowish and glossy, 
slender; leaves secund and more or less falcate, hooked at the ends of stems 
and branches, oblong-lanceolate, gradually long-acuminate, acute to somewhat 
obtuse, 3-4mm long, denticulate above with few exceptions; costa percurrent or 

disappearing below the 
apex : p e r i c h « t i u m 
longer than seta and 
capsule; p e ri s t o me 
teeth poorly developed, 
linear; divisions of inner 
peristome free or united 
at summit only; spores 
in summer, in situa- 
tions similar to those 
occupied by the last, 
but much less frequent. 

D. falcatum Myrin. 
Yellowish and glossy 
above, usually blackish 
at base, having the habit 
and appearance of T)re- 
pa n ocl a d u s ; leaves 

strongly falcate-secund, 
close, imbricate at base, 
oblong-Ianceoiate, then 
gradually narrowed and 
su b ul a t e-acu ni i n a te , 3- 
5 lo n g , d e n t i c u 1 ate 

above; costa excurrent 
or disappearing, in the 
apex; seta usually markedly longer than the perichatiiim ; operculum as long as urn, 
obliquely beaked ; peristome teeth strongly papillose, trellis perfect^ longer than 
the teeth. A rather rare species of mountain brooks. 

Sterile plants are easily distinguished from Drepanocladus by the lack of 
inflated alar cells. From the last species it may be known by its larger size and 
leaves more strongly falcate-secund throughout and more slenderly acuminate. 

Note that the arrangement of families after the Hypnace^e is different from that found 
on page 7. The Ptery^ophyllacea are omitted entirely as there is only one rare species, 
Hmkeria Sullivantii C. M., that may possibly be found within our range. 
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KEY TO STERILE SPECIMENS 

This key is not prepared with the idea that it will enable any one to identify 
every moss with absolute certainty, but with the idea that it may help the 
student in placing sterile specimens of special interest. I believe a key to 
sterile mosses that will enable a novice, no matter how intelligent, to name any 
considerable number of sterile mosses without other assistance is an 
impossibility. 

Whenever it has been possible to trace out an entire family to one point the 
key has stopped there, as the keys to genera and species are based on gameto- 
phyte characters as far as possible. 


a. Plants whitish or light gray, scarcely appearing green . . . b. 

Plants green, yellow-green, or dark green to almost black . c. 

b. Plants of bogs; leaves of large colorless cells surrounded 

by narrow green cells Sphagnum. 

Plants showing but one kind of leaf cells (except in section). Leucobryum. 

c. Leaves in two rows with edges apparently toward the stem. d. 


Leaves in more than two rows or if apparently two-ranked 


the edges of the leaf are not toward the stem . ... e. 

d. Leaves apparently split on the inner edge and sheathing 

each other and the stem, costate Fissidentacea;. 

Leaves ecostate, not split at base but forming a continuous 

wing margin on stem in sterile plants Schistostega* 

e. Acrocarpous. (See glossary. There is usually little difficulty 

in determining this fact even in sterile specimens.) . . /. 

Pleurocarpous. F. 

f. Plants black or blackish green, except at tip of growing 

stems and branches ; leaves with very thick cell walls ; 

growing on rocks and trees g. 

Plants green to light yellow-green, sometimes hoary, or, if 

blackish, growing on the ground C. 

g. Leaves ecostate h. 

Leaves costate L 

h. Leaves obtuse, never with hyaline apices Andreaa petrophila. 

Leaves acute, mostly with hyaline apices ........ Hedzvtgia. 

i. Growing on rocks A. 

Growing on trees, ; B. 


A 


1. '.Leaves with a hyaline apex . . 2. 

.Leaves without hyaline apex . . . . 3. 

2. Basal leaf cells narrowly linear-sinuose, thick-walled . . . Rhaconiitrium. 

Basal leaf cells not sinuose, thinner-w^alled than the upper. 

(txcL^ Grimmia Pennsyhanica and G. apocarpa.) . . . Grimmia. 

3. Basal leaf cells narrowly sinuose and nodulose Rhacomitrium AndrcaaRothiu 

Basal leaf, cells not as above .... . . , . . . . . . 4 -' : ■ 
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4. Leaves crispate when dry .-Imphidium and Plycsmitrium. 

Leaves not crispate when dry 5 * 

5. Plants almost black throughout, very brittle; almost ex- 

clusively alpine or subalpine Andrea'a. 

Plants green at tips, less brittle, many species common at 
low and medium altitudes . b. 

6. Leaves papillose ^ 


Leaves not papillose (papillose in a few species) 


Utoia Americana and Orthotrichunu 
. Grim mi a. 


1. Leaves crispate when dry lAota. 

Leaves not crispate but closely imbricate when dry . . . . 2. 

2. Plants in wide spreading mats with a pleurocarpous habit . . Drummfjndia. 

Plants erect, usually in smaller rounded tufts Orthotrichum. 


1. Leaves with numerous lamellai on inner surface of costa 

(inconspicuous in Catharinea crispa) 2. 

Leaves without lamelhe on inner surface of costa ..... 3. 

2. Plants very small ; rare; leaves ovate Fterygoneuron , 

Plants large, common ; leaves lanceolate Polytrichacecr, 

3. Stalked receptacles bearing gemmie nearly alw'ays present . 4. 

Plants without gemmae or producing them on stems and 

leaves 3 . 

4. Gemmae in terminal leafy cups . Georgia. 

Gemmae in rounded heads on stalks Aulacomnium. 

3. Plants minute, mostly annual, almost microscopic ..... Ephemeracea and Phascum. 

Plants larger, easily seen without a lens . . . 6. 

6. Leaf cells papillose B. 

Leaf cells not papillose E. 


1. Leaves strongly contorted to crispate when dry. (Bariramia 

species may be sought here) . . . * ‘ 2. 

Leaves little or not at all contorted when dry ...... 6. 

2. Plants small, less than 

Weisieo'^ PFebera, Barbuia, Rhabdozveisia and Desmatodon. 
Plants of medium size or larger 3, 

3. Leaves spatulate to lingulate ; costa often excurrent .... 

Tortulecr, ‘Didymodon tophaceus and Encaiypta. 
Leaves obtusely acuminate to slenderly long-acuminate . . 4. 

4. Alar cells distinctly enlarged and inflated 

Dicranmn spurium, D. pallidum and ‘D. montanum. 
Alar cells as well as basal often somewhat larger and hyaline 
but not distinctly inflated ............. 3. 

5. Leaves entire or merely denticulate above . 


Leaves, strongly serrate 


Oncophorus and Tortulaceci* {\i\ part.) 
, ■ Jimmia. . . 
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6. Leaves plainly two-ranked (Fig. 34) Szvartzial 

Leaves not two-ranked y. 

7. Leaves obtuse, broadly ovate to oblong-ovate Aulacomnium. 

Leaves acute to acuminate 8. 

8. PapillcT not on faces of cells but formed by projecting angles 

of cell walls Bartramiacea. 

Papilhe on surface of cells g. 

9. Leaves squarrose-recurved, strongly serrate Paludella. 

Leaves erect, entire except at apex Ceratodon. 

E 

!. Alar cells plainly inflated, often colored 

Blindiay Dicranum, Dkranodontium and Campylopus. 
Alar cells not distinctly inflated, but sometimes larger and 
hyaline 2. 

2. Leaves bordered, at least in the lower half, by a margin of 

narrow elongated cells 3. 

Leaves not bordered 4. 

Leaves indistinctly bordered 

Rhodobryum and Mnium cincHdioides. 

3. Leaves broader; leaf cells nearly as broad as long .... Mniim. 

Leaves narrower ; leaf cells more elongated Bryum, Mniobryum. 

4. Upper leaf cells 20M or more in diameter . 5. 

Upper leaf cells small or narrower, rarely over wide . . 10. 

3. Leaf cells short, quadrate or rounded 6. 

Leaf cells elongated 7. 

6. Costa excurrent Pottia. 

Costa ending below apex Mnium stellare, 

7. Leaf cells mostly with pointed ends 8. 

Leaf cells flattened at the ends (or leaves large, wide and 

flaccid ) Splachnacea\ Funariace^ 

8. Leaves closely imbricate, green or pinkish Plagiobryum. 

Leaves closely imbricate and silvery white Bryim argenteum. 

Leaves scarcely imbricate 9. 

g. Leaves usually narrow, costa not reaching apex Pohlia, Mniobryum albicans. 

Leaves usually narrow, costa often reaching apex or ex- 
current . Bryum. 

Leaves hair-like, costa long-excurrent Leptobryum. 

10. Leaves short, glaucous, mealy looking Salania. 

Leaves not glaucous ii. 

I I . Leaves obtuse, rounded or somewhat apiculate . ..... 12. 

Leaves acute to slenderly acuminate 13. 

12. Leaves serrate Meesea zwA Aulacomnium species. 

Leaves entire Meesea species. 

13. Plants minute, rarely collected unless fruiting 14. 

Plants of medium size (1-3'^”^) or larger ......... 13. 

14. Alpine or subalpine ; rare . 

BrachyoduSy Seligeria, Rhabdoweisia. 

Plants of lower altitudes of frequent occurrence ..... 

Bruchiay Pleuridium md Dicranella spQCics. 
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15. Leaves secund Ditrichum. 

Leaves rarely secund 

16. Leaves squarrose-spreading Meesea, Dicranelta Schreberi. 

Leaves not squarrose'Spreading ^ 7 - 

17. Leaves entire or nearly so 

DUrkhum, Didyrnodon, Trematodon, Dicraneiia, 

Leaves serrate 

Ditrickum, Dicranelia, Bartramia (Ederi, Timmia. 


I. 


2. 


3 * 

4 * 

5 - 

6 . 


7 - 


8 . 

9. 


10. 


II. 


12. 


n- 


14. 


F. Pleurocarpi 


Leaves papillose by reason of projections from the cell surface . 

Leskeacea (one or more exceptions). 

Leaves not papillose, or rarely papillose by reason of the pro- 
jection of the angles of the cell walls 2. 

Leaves ecostate or with costa short and inconspicuous .... 3. 

Costa well developed, usually single, sometimes double or 


forking 

Leaf cells from lower median region 1-5:1 . . . 

Leaf cells 5-20:1 

Complanate-foliate 

Not complanate-foliate . . . 

Leaf cells thick-walled 

Leaf cells thinner-walled 

Aquatic, long and floating 

Not aquatic or, if aquatic, not long and floating 
Leaves squarrose-recurved 


12 . 

4 * 

6 . 

K eckeracea\ 

5 * 

Leu cod 0 n ta cea , // a b rod 0 n . 
Amblyste^iella, Leskea deniicuhita. 
Fontinalis. 


Campylium, Hylocomium species, Plagiotbecium strlatellum 


Leaves not squarrose-recurved 8. 

Strongly complanate-foliate 

Plagiothectum, Entodon^ Hypnum pratense. 

Not coraplanate . 9. 

Aquatic 

Hygrohypnum, kaphidosteglum, Scorpidium. 


Not aquatic 

Regularly pinnate and plumose . . 
Not regularly pinnate and plumose 
Growing on trunks of trees ... 

Not growing on trees ...... 


10 . 

Hypn u m , Hylocomiu m . 
1 1 . " 


Pylaisia, Platygyrlum, Raphidosteglum , Hypnum. 


CaUkrgon, Hypnum, Raphidostegium, Plaghikecium, Eniodon seductrix. 

Median leaf cells 1-5:1 13. 

Median leaf cells 5-20:1 18. 

Large plants with dendroid habit ............. 

Ciimacium {oxim oi C. Kindbergu) , Porotrkhum. 

Smaller plants, not dendroid . . , . . . . .... . . . 14. 

Growing on trunks of trees ... . ■ . . ■ . ' . 16. , 

Growing on soil, stones or decaying wood.. ' . . .. , 15. 
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15. Leaves squarrose-spreading in most species Campylium, 

Leaves complanate • . Howalia. 

Leaves not squarrose-spreading or complanate 

Amblystegium, Bryhnia, Brachythecium reflexum. 

16. Very small or very slender or both Fabroniacete, Cryphaa, 

Plants of medium size . 17. 

17. Complanate-foliate Homalia. 

Not complanate-foliate Forsstrcemia. 

18. Leaves strongly falcate-secund, aquatic or growing in very 

wet places 


19. 


20. 


2 1 . 


22. 


23 - 

24. 


Cratoneuron, Drepanocladus, Dichelyma, Hygrohypnum. 


Leaves not falcate-secund, some aquatic . . 
Leaves rounded at apex, obtuse or apiculate 

Leaves acute to acuminate 

Aquatic 

Not aquatic 

Leaves rugose 

Leaves not rugose 

Costa double or forking 

Costa single 


19. 

CalliergoHy Hygrohypnum. 

20. 

23. 

21. 

Rhytidium. 

22. 

Hylocomium. 


Brachytheckaa^ Hylocomium Pyrenaicunij Campylium, Drepanocladus forms. 

Long and floating Drepanocladus forms. 

Not long and floating 24. 

Costa double and forking 

Hygrohypnum (excl. H. Closteri and forms of H. palusire ) . 
Costa single Brachytheciea^ Amblystegium 


4o8 mosses with HAND-LENS AND MICROSCOPE 


CORRECTIONS 


(Minor typographical errors that are in no way 
here.) 

Accents either not given or given incorrectly. 
Page 64, juniperinum. Page 138, crispum. 


misleading are not noted 


Page 67, capillare. 
Page 99, Bonjeani. 
Page 103, pallidum. 
Page 109, albidum. 
Page 122, unicolor. 
Page 137, piliferum. 
Page 138, Sullivantii. 


Page 148, tophaceus. 

Page 186, striatum. 

Page 190, luteum, 
rubrum. 

Page 233, orthorrhynchum. 
Page 240, recognitum, 
Philiberti. 


Page 267, Fyrenaicum. 
Page 269, rugbsum,. 
Page 272, salebrbsum. 
Page 277^ digastrum, 
acutum. 

Page 295, Cirriphyllum. 
Page 307, fluitans. 

Page 314, Sendtneri. 


The names of subfamilies are in many cases spelled with the ending ‘‘ae’’ 
instead of the correct ending “eae,” e.g., page 137, ‘TFmiVr’' should read 
Also Naturlichen is spelled Naturlichen in several places. 

Page 16, end of line 21, for ^^JVchera^ read ''Pohlia” 

Page 18, line 14. For “protenemata” read '^protonemata.” Line 3 from the 
bottom. For “the sex” read “these.” 

Page 30> line 9 of explanation. For “operculum” read “peristome.” 

Page 36, line 7. For Raphidostegmm recurvans^' read Hypnam laxepatih 
lumJ\ Also page 49, second line from bottom. 

Page 39, line 6 from end. For "'criboseP read "'cribroseJ^ 

Page 43, line 5 from bottom. For ^'Hypniim rugosunP^ read '^Rkyddium 
rugosiimd^ 

Page 44. For “umbomate” read “umbonate.” First line of note. For “22” 
read “23.” 

Page 46, line 5. For “Amlystegium” read “Arnblystegium.” 

Page 48, section 12 of key, Mitr ''Aulaconunund^ insert ''Rartramia (EderiA 

TIfe Encalyptaceae are unintentionally omitted from key. Members of this 
family will probably be sought under the Tortulaave, 

Page 49, section 22. After insert ^'Thuidium paludmumE' '^Leskea 

species. Section 23. For 'Eylaisi^^^ read ^''Entodonte^eE 

Page 65^ line 5. For “Piliferum” read “piliferum.” 

Page 67, line 15 from bottom. For “asymetric” read “asymmetric.” 

Page 70, line 2 from bottom. For “Fig. 2” read 'T"ig. 20.” 

Page 71, line 9 from bottom. ¥ot '^B uxbaumiaE^' '^JFeberidsE 

Page 80, section 4 of key. For “inflated neck” read “slender neck.” 

Page 81, line 13. For read “2.5^^'^.” 

Page 84, line 4. For read 
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Page 85, lines 8 and ii. For ^^Distichum" read '^Distichium.” 

Page 86 , line 5- For “confine” read “confined”; and for “and of several” 
read “and several.” Section i of key, second line. After “faintly” instead of 

“so’-’ read “papillose.” 

Page 98, line 7 below key. Before '^Saiiteri'' insert Bergen 

Page loi, line 6 from bottom. For “(Hedw.)” read “Hedw.” 

Page 155, last line. For j-^ad “1-3001^’ 

Page 169, line II. For “Planzenfamilien” read “Pflanzenfamilien.” Line 3 
from bottom. For “(Hedw.)” read “Hedw.” 

Page 179, line 9. For “bigemminate” read “bigeminate.” 

Page 192, line 16 from bottom. For '^serrata'' read ''serratumJ’ 

Page 202, section 2 of key. Interchange the descriptions of basal cells to 
agree with text. 

Page 207, line 4. For “Gaspe” read “Gaspe.” 

Page 228, line 12 from bottom. Before “serrate” insert “the leaves are.” 

Page 238, line 10 from bottom. Omit “loosely” before “pinnately.” 

Page 240, line i. For “medium’^ read “median.” 

Page 245, line 3 from bottom. For “bicostate” read “double.” 

253, line 14 from bottom. For “abrubtly” read “abruptly.” Line 7 
from bottom. For ^'Schuelschkea^^ read ^^Schwetschkeay 

Page 263, line ii. For "'^Entodonea^^ read ^'‘Entodonte^.J^ Also page 299^ 
line 22. 

Page 264, line i of key. For “costa strong” read “costa evident.” Section 
2. For read "'"'Entodontead^ 

Page 283, line 5. Before “rough” insert “seta.” 

Page 287, line 7. For “i.3-~o.3*«*^” read “i. 3x0.3”^^.” 

Page 306, line 5. For “LXXII” read “LXXI.” 

Page 314, line 16. For “ Campyliiim ripariiim^'^ read Amblystegiiim ripariumA 
Lines 17 and 18. For attenuatiinE'^ and intermedium^'^ read attenuatus'^'' 

“ interniediusA 

Page 315, line 12. For “stand” read “strand.” 

Page 353, line 5 from bottom. For ^Aibnlaceum'^'^ read ^Aubjidaceum.'^^ 

Page 359, line 15. For Rapidosteghimd'^ read RaphidostegiumA Line 6 from 
bottom. For 'Aaxapatulumd^ rczd ^Aaxepatulumd'' 

Page 373, line 10 from bottom. For ^‘‘Rothei^^ read RutheiA 
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Acaulon, 129, 131, I 33 > ^ 34 - 
muticum, 133. 
rufesceos, 133. 
triquetrum, 133'^. 

Acrocarp9e,i73- 
Aioina, 161. 

ericasfolia, 161'^'* 

Amblystegieae, 303. 
Amblystegiella, 341, 374, 386. 
adnata, 354, 356, 357, 375 > 
376*, 377. 378*. 379 > 3 ^ 3 - 
confervoides, 376'^', 377. 
minutissima, 376*. 

Sprucei, 376*, 377 * 
subtilis, 375*»376*, 377 . 37 ^. 
Amblystegium, 46 , 218, 321, 327^ 

374 - 

brachyphyllum, 329. 
brevipes, 329. 

compactum, 329, 330, 331*. 
filidnum, 315, 316*, 327, 328, 
329, 336. 

Floridanura, 329. 
fluviatile, 329, 33^, 337 ^^ 338. 
fo ma typica, 335*, 33^‘ 
brevifolia, 336. 

Holgingeri, 346. 
hygrophiium, 337*. 
irriguum, 315, 329, 334 *, 338. 

spinifolium, 334*, 33^, 338. 
Juratzkanum, 322, 329, 330, 
331- 

Kochii, 322, 324, 326, 329, 330, 
331, 332*. 334. 339 - 
iaxircte, 329. 

notcrophilum, 329, 336, 338. 
orthocladon, 329, 334, 336, 
337 *, 338, 34 ^- 

riparium, 327, 329, 331, 338, 
339*, 340. 
fiuitans, 339. 
longifolium, 339, 
serpens, 323, 329, 330 *. 331, 
334 , 359 - 

vaciilans), 327, 329, 339, 340*- 
varium, 329, 330, 331, 332, 
, ASS*, 336, 337 *. 

, forma, ovata, 334. 
:,.Am.phidiiim., 174. 

Lapponicum, 174. 175^. 
Amphidium Mougeotii, 174. 
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Amphoridium, 174. 
Anacamptodon sp 1 a c h n o i d e s, 
386^^ 

Andreaea, 55, no, in. 
crassinervia, 56*'. 
petrophila, 54*, 55, 56. 

Rothii, 55‘^y 56. 
rnpestr s, 56. 

Andreaeaceae, 55* 

Andreseales, 55. 

I Anisothecmm , 89. 

! Anomobryum concinnatum, 225. 
^ Anomodon, 29, 237, 256, 297, 
394- 

attenuatus, 252, 258*, 259*. 
apiculatus, 258'^', 

Blunt- leaved, 256, 257. 

I ^minor, 256, 257^. 

obiusifolius^ 252, 256. 

; rostratus, 255, 256, 259, 260*^'. 

Slender, 258, 259. 

I tristis, 255, 256, 260. 

viticulosus, 28, 258^'. 
Aphanorhegma serratum, 192. 
Aplolepidese, 33, 34, 36, 72. 
Apple Moss, 205, 206. 
Archidium, 22*. 24, 81. 
Arthrodonteae, 33, 34, 67, 72. 

I Arctoa, 98. 

I Astomum, 137. 

I crispum, 138*, 139. 

I nitidulum, 139. 

I Suilivantii, 138, 139. 

I Aulacomniaceae, 201. 

I Aulacomnium, 201. 

I androgynum, 203. 

( heterostichum, 201^, 202. 

I palustre, 18, 88, 202*, 203^’. 

imbricatum, 203. 
turgidum, 202^ 203. 

Barbuleae, 18, 144. 

Barbula, 26, 34, 36, 72, 79, 132, 
148, 154, 165. 
i ambigua, 161. 

I amplexa, 30'^. 

I convoluta, 135, 150*, 151. 

I fallax, 151, 152^. 

I gracilis, 151. 

I recurmfolia^ 151. 

I reflexa, 151. 

’ subulata, 35*. 


Barbula unguiculata, 135, 148, 
149*, 157, 162, 172. 
var. obtusifoiia, 151. 

Bartramia, 204., 206. 
ithyphylla, 206. 

CEdcri, 203, 206*. 
pomiformis, 205'’'^ 206". 

Bartramiacea?, 173,201, 203. 

Bird Wheat, 60. 

Blindia acuta, 95*. 

Brachyodus, 86. 

Brachythecieie, 264, 265, 266, 
342. 

Brachythecium, 45, 270, 289, 295, 
297. 

acuminatum, 28, 269, 270,271, 
284*, 285, 379•^^ 380. 
acutum, 270, 271, 277, 278*. 
campestre, 270, 271, 278,280. 
cyrtophyllum, 269, 270, 271, 
285*. 

digastrurn, 269, 270, 277*. 
erythrorrhizon, 271. 
flexicauie, 270, 274'^’. 
glaciale, 282. 

Iteium, 274, 276, 277. 
Miideanum 278 
Noveboracense, 281. 
oxycladon, 269, 270, 272, 274, 
275*, 276, 277., 281, 285, 
35*- 

var. dentatum, 277. 
plumosum, 271, 282, 283*, 291, 
342, 3^3 

var. homomallum, 283. 
populeum, 271, 283, 285*. 

var. ovatum,, 285. 
refiexiim, 269, 270, 271, 282*, 
32^- 

rivulare, 271,272, 280, 281*. 
rutabuliim, 271, 272, 274, 277, 
278, 279*, 295. 
var. flavescens, 280. 
var. tuTgescens, 280. 
saIebrosiim,'270, 272, 273'^% 274, 
276, 277, 278, 280. , 
var. densiim, 274, 

'var. d.accidum, '274.' 

Starkei, 271, 281, 295., ■ 
velutinum, 269, 271, 286''^’', 287, 
.291. 
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Brachythecium var. condensatum, 
286-^ 

var. intricatum, 286'^'. 
var. prselonjTum, 286". 
Bruchia, 45, 80, 137. 
flexuosa, 81. 

Sullivanti, 80*, 138, 

BruchieJEJ, 80. 

Bryales, 57. 

Biyhnia, 263, 265, 287, 351. 
graminicolor, 288, 289*. 

var. Holzingeri, 289*. 
Novifi-Anglise, 287, 288*. 
Bryoziphium Norvegicuiin, 72. 
Bryaceje, 207, 236, 263. 

Bryeae, 207. 

Bryum, 5, 18, 26, 38*, 69, 199^ 
208, 209, 214, 215, 216, 
225, 226, 233. 
affine, 220, 222. 
alpinum, 223. 

argenteum 208, 215, 220, 225* 
226 

atropurpureum. 225. 
bimum, 216, 219, 220, 221^, 
222. 

var. elatum, 220, 
cjespiticium, 215, 216, 217, 

220, 222*, 223, 225. 
calophylium, 218. 
capillare, 216, 223, 224^'. 
cuspidatum, 220. 
cyclophyllum, 218. 

Duvalii, 218*. 
erythrocarpum, i6‘^. 

Giant, 226. 
inclinatum, 217, 218. 
intermedium, 220, 223'^'. 
Long-necked, 208, 209. 
pailens, 219*. 
pallescens, 220, 222. 
pendulum, 217*, 218. 
pseudotriquetrum, 220. 
rosemn^ 226. 

Silvery, 225. 
sphagnicola, 14* 
tiirbinatiim, 44, 219. 
uHginosum, 218, 219. 
Wahlenbergii^ 274. 

Burnettia, 2^^ 36. 
Buxbaumiaceae, 36, 67, 169. 
Buxbaumia, 57,67, 69, 70, 71. 
aphylla, 26*, 68*, 69, 7<^** 


Buxbaumia indusiata, 26, 68*, 
69, 70. 

Calliergon, 303, 317, 342, 347. 
cordifolium, 318, 319*. 
cuspidatum, 320, 321*. 
giganteum, 318. 
sarmentosum, 318. 
stramineum, 318. 

Schreberi, 318*, 320*. 
Campylium, 265, 303, 321, 322, 
342, 364, 374- 

chrjsophyllum, 323*, 324, 326, 
327> 331- 

var. brevifolium, 324. 
var. Carolinianum, 324. 
hispidulum, 321, 322*. 
polygamum, 326*, 327^ 338, 
339 - 

radicale, 324, 331, 337*. 
stellatum, 324, 325*, 326. 
var. proteiisum, 327. 
Campylopus, 95, 96. 

Catharinea, 18, 57, 59. 
angustata, 59*. 
crispa, 60, 61*. 

Narrow-leaved, 59, 60. 
undulata 26*, 30*, 59*, 60. 
Wavy, 59. 

Ceratodon, 72, 79, 83, 84, 86, 87, 
134, 144, 151, 203. 
purpiireus, 31*, 32*, 87*. 
Cinclidium, 26. 

stygium, 26*, 32*. 

Cinclidotus riparius, 26*. 
Cirriphyllum, 295. 

Boscii, 295. 
piliferum, 296. 

Claopodium, 45. 

Clasmatodon parvulus, 248. 
Climacieae, 263, 299. 

Climacium, 236, 299, 303, 379. 
dendroides, 299, 300*, 301*. 

var. Oregonense, 300. 
Americanum, 300*, 301*. 
Americanum Kindbergii , 301*. 
Kindbergii, 301*. 

Conostomum, 32, 204. 

boreale, 207. 

Cord Moss, 194, 195. 
Coscinodon, 45. 

Ciatoneuron, 30^, 3 ^ 5 , 33 ^- 
Jilictnum, 304, 315, 316*, 328. 
\/ commutatum, 304, 3^7^* 


Cryph^ea glomerata, 390. 
Ctenidium, 350, 

Cylindrothecium, 380. 
compressunty 381. 

Demeiriiy 381. 

Cynodontiumy 86. 

Dawsonia, 14*, 26. 

polytrichoides, 25*, 26*. 
Desmatodon, 161, 169. 
arenaceus, 162, 163*. 
plinthobius, 135, 162*, 164, 

165. 

Forteri, 162, 164*. 

Dichelyma, 395, 400. 
capillaceum, 401*. 
falcatum, 26*, 402. 
pallescens, 402*. 

Dichodontium, 86. 

Dicranella, 26, 45, 89. 
cervicLilata, 92*. 

var, Arrerlcana, 92. 
curvata, 92. 

heteromalla, 89, 90*, 92. 
var. Fitzgeraldii, 91*, 92. 
var. interrupta, 91*. 
var. orthocarpa, 91. 
var. stricta, 91*. 
rufescens, 92, 93*. 

Schreberi, 89. 
secunda, 95. 
subulatUy 95. 
varia, 92, 94*. 

Dicranodontiiim longirostre, 96, 
97*, 106. 

Dicranacese, 72, 79, 134, 169. 
Dicranum, 19, 26, 31*, 32, 36, 40, 
4 - 3 ' 72, 89, 95»96, no, 132. 
289 

albicans 106, 108. 

Bergeri, 96. 

Bonjeani, 99*, 100*. 

var. polycladon, 100*. 
Drummondii, 104*, 173. 
elongatum, 98. 
falcatum, 98. 

flagellare 16,40, 104*, 105, 106, 
var. minutissimum, 105*. 
Flagellate, 57, 104, 105. 
fulvellum, 95, 98. 
fulvum, 98, 104*, 106. 
fuscescens, 39, 98*, 99*, loi. 
longifolium, 96, 106, 107'^. 
majus, 99. 
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Dicraniim montanum, 96, 105, 
108. 

Miihienbeckii, 96, loi, 102'^, 
103. 

pallidum, 96, roi, I03"^ 
paiustre, 99. 

Sauteri, 98. 
schisti, 98. 

scoparium 42*, 43'% 98*, 99'^', 
loi, 132. 

Starkei, 98. 

spurium, 96, loi, 103*. 
spurinm cmidei.satum ^ 103. 
undulatiim, 44, 99, 103, 104 
viride, 106, 108*^. 

Didymodon, 79, 144, ^ 54 * 

cylindr'mis, 154. 
luridus, I47‘'^ 
rubellus, I4'^ 146^4 147, 
top^h^ceus, 148''*. 

Disiickium, 85. 

Ditrichum, 79, 83, 88. 
pallidum, 83, 84*, 89. 
tortile, 83, 84’^'. 
var. vaginans, 84'^. 

Diphyscium folk sum, 68, 70. 

Diplolepideas, 33, 34, 35, 36, 173. 

Drepanocladus, 269, 303, 304, 
342, 355, 400, 402. 
aduncus, 304, 306, 311, 313% 
327 » 339 - 

var. aquaticus, 314. 
var. attenuatus, 314. 
var grac'ilescens, 313’^', 314* 
var. intermedins, 314. 
var. Kneiffii, 313*, 326, 338, 
314 (as group), 
var. polycarpon, 313^', 314. 
var. pseudofluitans, 313'^*. 
capillifol us, 313*, 314* 
exanruilatus, 31 1, 312'^. 
var. brachydiciy n, 311*. 
var. falcifolius, 313*. 
fluitans, 307, 309 r 310'^- 
var. Atlanticus, 309. 
var. falcatus, 31 1, 313^. 
var. gracilis 309, 313*. 
var. Jeanbernati, 309, 313’^. 
var. setiformis, 309, 

Bre panociadus 1 y c o p o d i 0 i d e s 
, 3 I; 4 / ■ 

revolvens, 306, 311. 
var. intermedins, 307% 314. 


Drepanocladus Sendtneri, 312, 

314* 

uncinatus, 304, 306, 307, 308". 

var. plumulosus, 307. 
vernicosus, 305'^', 306% 307, 

315- 

Drummondia, 31, 175, 179, 18 1. 

clave I lata, i76-^ 

Eleutera, 46. 

Encalyptaceje, 134, 169. 
Encalypta, 36, i6r, 169. 
ciliata, 170, 171"^. 
procera, 169. 

streptocarpa, r6i, 169, 170*^. 
vulgaris, 172“'^ 

Entodonteie, 263, 297, 299, 379. 
Entodon, 29, 380, 383. 
brevisetus, 382. 
cladorrhizans, 379'% 381*. 
compressus, 381, 382'^ 
seductrix, 379■^^ 380*, 381, 383. 
var. Demetrii, 381. 
var. lanceolatus, 381. 
var. minor, 381. 

Ephemeraceje, 129, 134, 135, 136, 
169 

Ephemerum, 69, Sr, 129, 131, 
133 - 

cohicrens, 132*. 
crassinervium, I32'^ 
megalosporuni, 13a, 131. 
papillosum, 132. 
serratum, 130^'', 131. 
sessile, 132. 
spinulosum, 132. 

Eurhynchium, 289, 296. 
hians, 290% 334, 365, 370. 
rusciforme, 293% 342, 345. 
serrti latum, 294^^, 295. 
strigosum, 291, 292*. 
var, piiecox, 291, 292^’. 
var. robustum, 291^ 293. 
var. scabrisetum, 293. 
Extinguisher Mosses, 169. 
Fabroleskea Alt tinii, 253. 
Fabroniacece, 248, 253. 386. 
Fabronia, 387. 

octoblepharis, 387^'. 

Fern Mosses, 237- 
Fern Moss, Common, 239. 
Mountain, 26$ 

Wiry, 240. 

Fissidentaceae, 72, 169. 


Fissidens, 19, 26, 38, 41, 46, 72, 
73, i35» 365, 374, 

393- 

adiantoides, 26'*^', 74, 75'^, 
76. 

bryoides, 74''^ 

Closteri, 77. 
cristatus, 76. 
decipiens, 76. 
grand i fr on s, 73, 77"^ 

Hallianus, 73, 79. 
hyalirius, 73, 77. 
incurvus, 74*. 
exiguus, 74. 
minutulus, 74’‘'. 

Juiianus, 73, 77, 7S^^ 79'^'. 
obtusifoiius, 76''\ 
osmundioides, 74, 76'^ 
subbasi laris, 
taxifolius, 76% 77. 
Fontinalacea;, 39, 299, 395. 
Fontinalis, 26, 32, 39, 77, 395. 
antipyretica, 26*. 
biformis, 400. 

Cardoti, 398, 
dalecarlica, 398 399’^ 
distich a, 400. 
gigantea, 396, 399*. 

Lescurii, 396, 397"^, 400. 
var gracilescens, 400. 
var. ramosior, 400. 

Novic - Anglia*, 398*, 399 •% 
400. 

j Sullivantii, 400. 

I Forsstrcmna, 390. 

1 Ohioensis, 390. 

trichomitria, 390, 39r"\ 

I var. immersa, 390. 

: Funariace*, 129, 130, 131, 188, 
191. 

! Funaria, 18, 32, 36, 173, 194, 

I 225. 

I Americana, ,I96'"‘. ' 

flavicans, I95'\ 

hygrometrica, 14-% i6''4 21*, 
22^^ 2 5'%, 26’^', 194, .195^'% 
196. 

microstoma, 195. 
serrata, 197. 

I Georgiaceae, 57, ',169. '• 

I Georgia, 26^, 29*, 30*, 33, 57. ; 

I Brownii,' 58. 

i pellucida, 16*, 18, 57*., 
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Grimraiace®, 109,1.10, iii, 134, 
169, 174. 

Grimmia, 55, 56, 112, 123, 173. 
ambigua, 

apocarpa, 113, 115'^ 116, 117, 
122, 385. 

var. gracilis, 115. 
var. rivu laris, 115. 
conferta, ii5", 116, 122. 

var. obtu*^ifoIium, 

Doniana, 117, 119% 120. 
Donii, 119. 
leucophea, 117, 120*. 
maritima, 116, 
obtusa, 

Oineyi, 117, i i8'\ 
ovata, 120. 

Pennsylvanica, 115, 117, i2i''^', 
122. 

var. Bestii, 122. 
torquata, 18. 
imicolor, 122*. 

Gymnostomum, 141, 175. 
calcareum, 144, 145*. 
curvirostre, 141, 142""', 144, 

175- 

var, scab rum, 141. 
rupestre, 141, 143’'% 144, 175. 
Habrodori, 386, 387. 

Notarisii, 28, 387. 
perpusillus, 387. 

Hair-Caps, ii, 33, 60, 65, 67. 
Common, 62, 65. 

Juniper, 64, 65. 

Ohio, 62, 63. 

Harpidiumy 303, 304. 

Hedwigia, 9, 55, no. 
albicans, no, 1 1 
var. viridis, in. 
ciliaia, no. 

Hepaticfo, 33, 47, 55, 
Heterccladiurn, 45, 237. 

squarrosiilum, 245. 

Hornalia, 392. 

gracilis, 

Jamesii, 40, 392, 393. 
Macounii, 393. 
trichomanoides, 392'“% 393. 
Homalothecium, 29, 36, 379. 

subcapiliatum^ 297. 
Homalothecieiia, 269, 297. 

subcapillata, 297, 298''^ 
Hygroarabiystegiuiii, 329, 341., 


Hygrohypnum, 265, 341, 342, 

355* 

Closteri, 346. 
dilatatum, 345"^ 
eugyrium, 344'% 345, 363. 

var. Mackayi, 345. 
montanum, 346. 
ochraceum, 312, 343^4 344, 3 46- 
pa lustre, 346. 

Hylocomium, 263, 264, 269. 
brevirostre, 267. 

Oakesii^ 267. 

Pyrenaicum, 267. 
proliferum, 265^'. 
splendens, 265. 
squarrosum, 268"’^ 
triquetrum, 267'^ 
umbratum, 266^% 267. 
Hymenostylium, 141. 

Flypnaceae, 32, 36, 236, 263, 289, 
299, 303. 

Hypneae, 264, 269, 327, 341. 
Hypnum, 5, i8, 26, 31", 32, 43 

69* 173. I9G 269, 347, 361. 

admixtum, 361. 

Bergenense, 324, 337'N 
Eos city 295. 

ch ry Sophy llu m , var . tenellu m , 
324. 

cof difoliiim, 281. 
Crista-castrensis, 348-4 349*, 
351*. 

cupressiforme, 347, 352, 353*, 

'355, 379- 
var. elatum, 353*. 
var. ericetorum, 353*. 
var. filiforme, 353. 
var. subjulaceum, 353*. 
curvifolium, 199, 347, 354% 

355. 356. 

ctispidatum y 317, 320, 321*. 
cylindricarpum, 359. 
delicatiilumy 359. 
dilatatum y 293, 
fertile, 347, 355, 356*. 
filicijnimy 329. 

Jluviaiiley 337^'- 
Haldanianum, 276, 347, 358*. 
hygro ph i , 3 24 . 
imponens, 347, 351% 352*, 

353*. 354. 355. 356- 

Jamesiiy 357. 
laxepatulum, 359, 36 o'4 


413 

Hypnum Lescurii, 328, 
microcarpumy 361. 
rnolley 346. 

molluscum, 350% 353. 

var. fastigiatum. 351. 
Nova-Ccesareay 342. 
No'Vie-Anglitey 287. 
obtusijoliuniy 373. 
orthodadon y 337*. 
pallescens, 357. 
paludosuniy 243. 
patientias, 347, 354, 355'^'- 
var. elatum, 355. 
var. demissum, 355. 
pratense, 347, 355, 364- 
radicaicy 324, 337*. 
recurvans, 358, 359*. 
reptile, 353, 356, 357^% 378. 
Schreheriy 317. 
serrulatum y 295. 

Sullbvantii , 288. 
tenuirostris, 347, 359. 
uncinatumy 19, 39. 
unicostatum, 324. 

Isopterygium, 364, 371, 374. 
Isotheciaceay 45. 

Isothecium, 29. 

Leersia, 45. 

Leptobryum, 18, 208. 

pyriforme, 208^, 219. 
Leptotrichum glaucescensy 83, 88. 
Leskeacea?, 29, 236, 263. 

Leskea, 26, 29, 237, 247, 256, 
259. 297, 394. 
arenicola, 248, 251*. 

Austinii, 253. 

denticulata, 237, 247, 253, 

254*. 

gracilescens, 247, 251, 252. 
nervosa, 16, 248, 251*, 252^ 
255. 

var. nigrescens, 253. 
obscura, 247, 248, 251% 252. 
polycarpa, 247, 248, 249*, 252. 
var. paludosa, 248, 249*, 

251. 

var. tenella, 249*. 
tectorum, var, fiagellifera, 377* 
tristisy 260. 
varia, 337*. 

Leucobryum, 106, 108, 109. 
albidum, 109. 
glauCLim, 16*, 109*. 
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Leucobryurn minus, 109. 
Leucodontaceje, 387. 

Leucodoo, 297, 382, 388, 390. 
brachypus, 388'-', 389, 390* 
julaceus, 388 ■'% 3 ^ 9 i 390“* 
sciuroides, 388"', 389, 390. 
Luminous Moss, 186, 187. 

Lyellia crispa, 25'^. 

Meeseacete, 188, 197, 201. 
Meesea, 197, 199. 
longiseta, 25"% 197* 
trichodes, 197* 
triquetra, 197, 198*. 
tristu'ka, 197. 
uliginosa, I97- 
M i cro m itri urn, 12 9 . 

megalosporum, 13 1. 

Mniobryum, 208, 214. 
albicans, 213'^% 214. 
carneum, 214. 

Moliia ^iridiila, 29. 

Mniea;, 201, 207, 226, 

Mnium, 18, 26, 36, 38*^% 60, 73, 
303) ^73’ 

314, 216, 223, 226, 227. 
affine, 228"^ 229*, 331. 
var. ciliare, 228-^'. 
var. rugicum, 231. 
cinclidioides, 235"^ 
cuspidatum, 228, 231 , 232, 334. 
Drumrnondii, 231. 

Early, 232, 235. 
hornum, 21% 26^', 34% 

232", 233^ 

hymenophylloides, 236. 
Large-leaved, 232, 235. 

Long- leaved, 233. 
marginatum, 233, 235. 
medium, 231. 

orthorrhynchum, 233, 234‘’%235. 
punctatum, 232*, 235. 

var. datum, 232^\ 235. 

Red -mouthed, 232. 

Ribbed, 202. 
riparium, 233. 
rostratum, 230"^, 231. 
serratum, 233, 234. 
spinulosum, 232*, 233. 
stellare, 236‘^L 
subglobosum, 235. 
sybvaiii'um , 228. 

Toothed, 228, 

Woodsy, 228. ■ 
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Myurella, 261. 

Careyana, 147, 261. 
julacea, 261. 

Nanomitrium, 129, 13 1. 

Austinii, 130'L 
megalosporum, 130. 
synoicum, 130, 
tenerum, 130. 

Neckera, 29, 45, 355' 393* 
complanata, 394*- 
gracilis, 393, 395- 
pen nata, 393'^ 

var. oligocarpa, 393, 394"- 
Neckeracere, 301, 392. 
Nematodonteie, 33, 57, 67. 
Oncophorus, 86. 

Wahlenbergii, 86 \ 
Orthotrichacea?, no, in, 173. 
Orthotrichum, 24, 26, 29, 32, 45, 
55. 173 ) 175. ^76, 17S, 
188, 386. 
affine, 186. 

var. fastigiatiim, 186. 
anomalum, 178,179, 180, iSi'*’. 

var. saxatiie, 180. 
br achy trichum , 183. 
calHstomum, 32. 
crisp urn, i77‘L I7^- 
crispulum, 177^4 
cupu latum, 18 r. 

I fallax, 183. 

I gymnostomum, 184. 

I leiocarpum, 14^^186. 

I Lescurii, 181. 

j Lyellii, 16"^, 18. 

I obtLisifolium, i6-\ 179, i83‘'j 

I 184, 1 86. 

: Ohioense, 18 1, 182*-% 186. 

I phyllanthum, i6'L 

i Porteri, 181. 

I psilocarpum, 183^'. 

I pusillum, 183'L 

Schimperi, 182''% 183. 

var. truncatuiurn, 183. 
sordidum, 184, 185*^, 186. 
speciosum, 184% 186. 
stramineum, 26'". 
strangulatum, 182’*^. 
striatum, 186. 

I Paludella, 197, 201 , 
squarrosa, 199. 

Peat Mosses, 50*, yr^', 52. 
i Acute- leaved, 52, 53. 


Peat Mx)sses, Spoon-leaved, 52. 
Sqiiarrose, 53. 

Pharomiirium subsessile, 160*. 
Phascum, 129, 13 1, 134, 135} 
157- 

cuspidatum, 8i, 136''^ 
var. piliferum, 136", 137* 
Floerkianum, 133. 
serratum, 14'"% 16 X 
Philonotis, 204. 
fontana, 204“', 206, 
Miihlenbergii, 206. 
Physcomitrella, 129, 131. 
patens, 134. 

Physcomitrium, 18, 29, 45, 69, 
131, 160, 173, 192, 194- 
immersum, 192, 193“. 
pyriform e, 192. 
turbinatum, 192*^'. 

Plagiobryum, 208. 

Zieri, 225, 

Plagiopus, 206. 

Plagioihecium, 19, 281, 295, 348, 

355. 364, 380. 

densifolium, 371. 
denticulatiim, 365, 367, 371, 
372'^'» 373) 374- 
var. Donii, 373- 
var, tenellum, 373. 
deplanatum, 370'4 37 1* 
elegans, 366 'L 
gracilens, 367. 
geophilum, 369“, 370. 

Groutii, 3^9- 
I return, 373. 

latebricolor, 29, 374» 3^0. 
micans, 367, 369. 

var. fulvum, 367. 
Muellerianum, 365’’^, 366. 
pulchellum, 364, 369'^‘. 
Roeseanum, 18, 364, 365, 373* 
Ruthei, 373 

striatellum, 322, 364, 374"- 
Silesiacum, 371. 

Sul liv anti iB, 
sylvaticurn, 373. 
turfaceum, 364, 368'’'', 369. 
Piatygyrium, 297, 383. 

repens, 378, 382"'X. 

Pleuridium, 29, 69, 80, 81, 137. 

alterniFolium, 82*, 83. 

■ palustre, So, 81., ■ 

■' 'Ravenelii, 81. 
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Pleuridium siibulatum, 8o, 8i, 
82’''b 138. 

Sullivantii, 81. 

Pleiirocarpi, 13, 21, 236, 386. 
Pogonatum, 60, 65, 
alpinum, 65, 66 *, 67. 
brachyphyllum, 58, 66, 67. 
brevicaule, 16, 58, 65, 66, 67, 69. 
capiliare, 67. 
ten tie, 65^ 66*. 
urnigeriim, 66*, 67. 

Pohlia, 16*, 208, 216, 225. 
acuminata, 209. 
annotina, 212*. 
cruel a, 210. 
cucullata, 210. 
elongata, 209*. 

Lescuriana, 210, 211*. 
nutans, 209, 210*, 215. 
proligera, 212*. 
puichella, 212. 

Folytrichaceie, 33, 42, 58. 
Polytrichum, 4, iS, 26, 29, 33, 
40*5 60. 70, 199. 
commune, 21, 25*, 31, 33*, 62, 
63*, 64*, 65, 98, 223. 
var. perigoniale, 62, 63*. 
var. uliginosum, 62, 63*, 
formosiim, 21*, 22*. 
gracile, 62, 64. 

juniperinum, 21*, 22, 3r, 64*, 
65. 

Ohioense, 30'4 62, 63*, 64*. 
piliferum. 3T, 64", 65. 

Srnithia?, 63*. 
strictum, 31, 64, 65. 
Porotrichum, 303. 

Alleghaniense, 302*, 303. 
Pottia, 29, 33. 1 3 1, 132, 157, 160. 
acuminata, 29. 

I'U'vi folia, 161. 
riparia, 18, 160. 
iruncaia, 160. 
truncatula, 159*, 160, 194. 
Pottiaceee, 157. 

Pterigynancirum, 255. 
filiforme, 255*. 

•var, minus, 255. 
Pterygoneurum, i,6o. 
cavifolium, 161. 

pterygoneurum subsessile, 160*. 
Ptychomitrium incurvum, 121*. 
Pylaisia, 29, 361, 3^3* , 


Pylaisia intricata, 36, 297, 385*. 
intricata^ 385. 

i polyantha, 28, 383, 385. 

I Schimperi, 36, 382, 384*, 385. 

I subdenticulata, 385. 

i velntina, 385. 

i Raphidostegium, 342, 359, 361. 
adnatum, 361, 362*, 363. 

var. anisocarpon, 361. 
Carolinanum, 363. 

* var. admixtum, 363, 378. 

: demissum, 363. 

Marylandicum, 363. 

Novas -Caesarea?, 361, 363, 364*. 
j recurvans, 36. 

; Rhabdoweisia, 86, 174. 

I Rhacomitrium, 19, no, 113, 123. 

! aciculare, 123. 125*. 

I canescens, 26*, 39, 123, 127, 

I 128*. 

I fasciculare, 125, 126*. 

I lanuginosum, 128^. 

I microcarpum, 125*, 127. 

I sudeticum, 125, 127*. 

I Rhodobryum, 207, 208, 226. 
roseum, 226*, 227. 

Ribbed Bog jV'ti:ss, 202*. 
Rhynchostegiiim rusciforme,2gy^. 
Rhytidium rugosum, 269*. 
Saslania caesia, 88. 

Schistidium, 113, 115*. 

I Schistostegaceae, 186. 

I Schistostega osrnundacca, 14*, 

I 186, 187*. 

j Schreber’s Moss, 318. 
i Schwetschkea, 253. 

Sciaromium, 329, 341. 

Lescurii, 328, 329,341*. 
Scleropodium, 45. 

I Scorpidium. 314, 342, 346. 
j scorpioides, 304, 346. 

I Scoiileria, 45. 

I Seligeria, 86, 95. 
i Shaggy Moss 267. 

I Sphagnaceae, 50. 

Sphagnales, 50. 

Sphagnum, 19, 21, 52, 53*, 318. 
acutifolium, 14*, 22*, 51*, 54*. 
I cymbifoHum, 21 40*, 51*, 53*. 

I macrophyllum, 51*. 

I squarrosum, 53*. 

I Splachnaceae, 187. 
i Splachnum, 188. 
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Splachnum ampullaceum, 188*. 
luteum, 190. 
mnioides, 190. 
rubrum, 190. 
sphaericum, 26*. 

Stereodon, 351. 

Swartzia, 85, 86. 

montan a, 85*. 

Tayioria, 191. 
splachnoides, 26*. 
tenuis, 191. 

T etraphis, 29. 

pe Unci da, 57. 

Tetraplodon, 190. 

angustatus, 190*, 191. 
australis, 190*. 
bryoides, 189*, 190. 
Teirodontium Bromjnia 7 tum, 58, 
T'hamnium, 303. 

Thelia, 18, 29, 260, 293. 
asprelia, 261, 262, 334. 
hirtella, 237, 261 . 
lescurii, 261. 

The Long-necked Moss, 88. 

The White Moss, 109. 
Thuidium, 18, 19, 29, 41*, 45,. 
236, 237, 264, 265. 
abietinum, 239* 240*. 

Alleni, 240. 

Blandowii, 239*, 241*, 243. 
calyptratum, 237. 
delicatulum, 237, 239*, 240*, 
241*. 

erectum, 237. 

glauchium, var. tudovicianum , 
240. 

Thuidium gracile, 245* 
gracile, var. Lancastriense,2^'i. 
microphyllum, 237, 239*, 245^ 
246*. 

var. lignicola, 245. 
var. Ravenelli, 245. 
minutulum, 239*, 241*, 245- 
paludosum, 239*, 241* 242* 
243, 

var. elodioides, 243. 
pygmaium, 239*, 241*, 24 '. 
Philiberti, 240. 
recognitum, 239*, 240^ 241*. 
remotifolium, 237. 
scitum, 239*, 240* 243. 

var. sestivale, 243. 
tamariscinum, 237. 
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Thuidium Virginianum, 239'^', 
243, 244■=^ 

Timmiace^e, 199. 

Timmia cucullata, 199. 

megapolitana, 199, 200^'. 
Tortella, 135, i 54 - 
casspitosa, 149, 154, 157, 158'^', 
172. 

fragilis, 154, 156^ 157. 
tortuosa, 154, 

Tortulacese, 32, 44'^, 79, 81, 86, 
129, 13 1, 134, 135. 137^ 
157, 169. 

Tortula, i6r, 162, 164. 
atrovireris, 26'^’. 
canescens, 26‘^\ 
raarginata, 167. 


Tortula mticrooifolra, 164, 167, 
i68% 169. 

muralis, 162, 164, 165*. 
pagorum, 167. 

papillosa, 18, 135, 164, 167% 
169. 

ruraliformis, 167. 
ruralis, 26^^, 165, i66‘^‘. 
Trematodon ambiguus, 88% 89. 
longicollis, 89. 

Trichostomum, 79, 83. 134, 154. 
cylindricum, 153% 154- 
tophaceu //;, 1 48'^'. 

Ulota, 1 12, 176. 

Americana, 178, 179, iSo. 
Bruchii, 178^. 
crispa, 177% 178. 

Illustrated. 


Ulota crispa var. crispula, 177 
178. 

Crisped, 177*, 178. 

Ludv’^'Igii, 176*. 
phyllantha, 18. 

Puckered, 176% 178. 

Water Mosses, 395. 

Weber a, zx 6 . 

Webera, 69, 70. 
annfitina, 16*. 

sessilis, 21*, 22'% 26, 68*, 7 
71*.. 

Weisia, 139- 

viridula, 69, 137, 139, 140 

_I57. 

Weissia^ 45. 

Zygodon, 174. 



